Proceedings of the International Symposium Asian Collaboration in IPY 2007-2008, 1st March 2007, Tokyo, Japan by unknown
PY2007-2008'国際極年」開幕シンポジウム
Proceedings　of　thel耐ernational　Sympos川m
轟s論鹸 軸 馳a観o療a趣晦馳禰 鮭P¥m曜7-200◎
?
?
■
〉 ㍉/
慧羅1熱雲逡
,よ コ
移難1璽 フ
繕 礒講}!灘刊
鷹 「芦
ノ/-「'へ
吟醸護鱗 ・諺 轡
曇『所毫髪霧 瓦
■
?
?
八三欝 孚r㌍欝;き
欝纐≒潭攣婁響
i3;;L?:t"ak:,tiS"
、 ・/亡'ト .
・＼、f
1st　March　2007
　Tokyo,　」apan
■
 Proceedings of the International Symposium 
Asian Collaboration in IPY 2007 — 2008
1st March 2007 
Tokyo, Japan
          Jointly Organized by 
IPY National Committee, Science Council of Japan 
                  and 
     National Institute of Polar Research
Published by 
National Institute of Polar Research 
Kaga 1-9-10, Itabashi-ku, Tokyo 173-8515, Japan 
Printed in Tokyo, Japan (2007)
PREFACE
 The International Symposium-Asian Collaboration in IPY 2007-2008 is held at Science 
Council of Japan, Roppongi, Tokyo, on the 1st of March 2007 on the occasion of the 
commencement of the International Polar Year (IPY) 2007-2008. This symposium has been 
organized by the IPY National Committee of Japan under the Science Council of Japan (SCJ) 
and National Institute of Polar Research (NIPR) jointly. 
 The Polar Regions are remote areas of the Earth that have profound significance for the 
Earth's climate, environments, ecosystems and human society. IPY 2007-2008 will be 
conducted with the concept of an international programme of coordinated and 
interdisciplinary scientific research and observations in the polar regions of the Earth to 
explore new scientific frontiers as well as deepen our understanding of polar processes and 
these global linkages, and also to increase our ability to detect changes. 
 The main themes for IPY 2007-2008 are as follows; to determine the present environmental 
status of the polar regions by quantifying their spatial and temporal variability; to understand 
past and present environmental and human changes in the polar regions in order to improve 
predictions; to advance our understanding of polar - global interactions; to investigate 
unknowns at the frontiers of science in the polar regions; to use the unique vantage point of 
the polar regions to develop and enhance observatories studying the Earth's inner core and its 
magnetic field and geospace; and to investigate the cultural, historical, and social processes 
that shape resilience and sustainability of the circumpolar human societies. 
 IPY2007-2008, organized through the International Council for Science (ICSU) and the 
World Meteorological Organization (WMO), is actually the fourth polar year, following those 
in 1882-3, 1932-3, and 1957-8. In order to have full and equal coverage of both the Arctic and 
the Antarctic, IPY 2007-2008 covers two full annual cycles from March 2007 to March 2009, 
with thousands of scientists from over 60 nations. Certain numbers of Japanese scientists 
participate in IPY  2007-2008, so do much greater number of Asian scientists. 
 This symposium has been planned on the first day of IPY 2007-20008 to exchange 
information among the projects and scientists activities. Through discussions at the 
symposium, any cooperation among the projects is sought in terms of execution, analysis and 
data management. The research during IPY 2007-2008 will be thus carried out in the manner 
described, and high-level results will be produced most efficiently.
Tokyo, 1st March 2007
           Natsuo Sato 
Chair, IPY National Committee Japan, SCJ
and
  Yoshiyuki Fujii 
Director-General, NIPR
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Japanese Research Plan in IPY2007-2008
Yoshiyuki Fujii
National Institute of Polar Research, Kaga 1-9-10, Itabashi, Tokyo, 173-8515 Japan 
 fujii@nipr.ac.jp
                           Abstract 
Japan intends active participation in the  IPY2007-2008. The framework of the 
national research plan is summarized.
1. Introduction 
Japan has repeatedly participated in International 
Polar Years since the second IPY. Although the 
land is located at mid-latitude, Japanese scientists 
are ever interested in the polar region for academic 
motivation: through the research of the polar 
region, the characteristics of the planet Earth are 
expected to be unveiled more in detail. Indeed it is 
the time today, the polar research shall be 
promoted to a greater degree, when apprehension 
of drastic change in the global environment is 
indicated in various phenomena. Japan intends to 
contribute to the coming IPY with intense 
execution of polar research. The framework of 
Japanese IPY Research Plan is summarized in this 
article, whilst description of each project will be 
found somewhere lse.
2. Previous IPYs
2.1.  IPY-1 
The first IPY was held in 1882-1883. Japan had 
hardly had any experience in the activities in the 
polar area until that time. Nor did she possess a 
potential ability to start the Arctic observation 
anew. The fresh modern Japan of 15 years old, 
born in 1868 after 300 years Tokugawa Era, was, 
however, ambitious enough to cooperate with the 
Polar Year. She established the routine observation 
system in Meteorology and Geomagnetic in Japan 
for IPY. The data obtained at mid-latitude during 
the IPY contributed to the comparative study with 
those at high latitude. 
The IPY seeded, thus, the modern science in 
Japan, which grew up considerably in short time. 
The IPY also taught Japanese people the existence 
of polar area, and that it is an interesting area. The
first Japanese Antarctic Expedition was dispatched 
in 1910-1912, 22 years after Japan received the 
message from the IPY. 
2.2.  IPY-2 
 The trans-Atlantic radiotelegraphy experiment 
was successfully made by Marconi in 1901, and 
the long distance radio correspondence was under 
intensive development, when the second IPY was 
held in 1932-1933. The ionosphere investigation 
was added to major study items of IPY-2. The 
radio science experiment was to be made across 
the Arctic, between the stations located at 
mid-latitude on the opposite side of the Arctic, so 
that the radio wave propagates through the 
ionosphere above the North pole. 
The radio observation at the mid-latitude was 
included in the  IPY-2 programs. Japan set up such 
a station within the country and joined IPY 
officially this time, although she did not make 
polar observation i  situ. 
Japanese scientists were eager to participate in the 
Arctic observation, and made efforts to carry out 
an Arctic-like observation within Japan in the 
occasion of IPY. An observatory was established at 
the top of the highest mountain in Japan, 3776m 
high Mt. Fuji, in 1932. The meteorological 
observation has been made continuously since then. 
Many other observations in the atmosphere physic 
were also made using its favorable quasi-Arctic 
location.
2.3. IGY 
When the third IPY was held under the name of 
IGY in 1957-58, Japan started the real polar 
observation, first time in the history. An ice 
breaker Soya brought the expedition team of 34
1
members toward the Prince Harald Coast, 
Antarctica. A permanent s ation was established on 
an island, Ongul Island off the Coast,  69°00'S, 
 39°35'E(Fig.1). The station was named Syowa 
Station. Eleven members of the expedition 
wintered there and the year round observation in 
various disciplines was made during the period of 
IGY. 
No noticeable activity was made in the Arctic by 
Japan in IGY. The mid-latitude observation was 
made intensively also in Japan, which was 
included in the official programs of the 
Geophysical Year. 
 The spacescience is to be also mentioned here. 
The space science was started in the occasion of 
IGY in Japan. Later, Japan became one of few 
countries, who operate satellites for the scientific 
observation. The satellite observation covers both 
the Arctic and Antarctic regions. Two disciplines 
born in Japan at IGY, the polar science and the 
space science, are now deeply related to each 
other.
2.4. Post  IGY 
The greatest legacy of IGY is the conclusion of 
the Antarctic Treaty. Japan was one of the twelve 
constitutional nations of the Treaty, which 
promotes the research in the Antarctica through 
international cooperation. 
 Syowa station has been operated continuously 
since IGY, except for short breaks due to logistic 
difficulties. The station has been enlarged and 
improved all the time. The accumulated data for 
fifty years by now became a legacy on its own.
Fig. 1
Three satellite stations, Mizuho-, Asuka- and 
Dome-Fuji Stations, were established around the 
Syowa Station and were operated in limited years 
intensively for specific disciplines (Fig. 1). 
The first Japanese Arctic Station was established 
in 1992 in Ny Alesund in Svalbards, 78°55'N, 
 11°56'E, whilst individual Japanesescientists 
started the arctic observation as early as in 1970s, 
often joining foreign research parties. The Station 
in Ny Alesund was not manned year round. 
Specific observation is made during the scientists 
visit the station, and the automatic recording 
instruments ake care of continuous observation. 
 In  1990s, Japan started international cooperative 
studies in the Arctic. Alaska, Canada, Greenland, 
Iceland, Norway, Sweden, Finland, Russia, 
Northern Atlantic and Pacific Arctic Sea are the 
regions, intensive observation was made. 
3.  IPY2007-2008
3.1 National Organization 
IPY National Committee was established in the 
Science Council of Japan in March 2004. The 
committee serves as the international 
corresponding post and distributes the obtained 
information to Japanese scientists, and vice versa. 
The committee publishes a series of IPY 
Newsletter (in Japanese language) both for the 
scientists and public in Japan. National IPY Web is 
yet in preparation. 
 The committee nominated a Japanese scientist as 
a member, when IPY Joint Committee was 
established in November 2005.
Japanese Stations in the Antarctica
 —2
3.2. Proposals 
3.2.1. Pre-EOI 
National Committee requested Japanese scientists 
to submit a pre-EOI in August 2004. 41 Submitted 
 pre-EOIs are published in the form of a booklet, 
"The Fourth International Polar Y
ear, Japanese 
Programs". This is an information booklet. The 
scientists within Japan as well as oversea scientists 
were supposed to exchange information among 
them by reading  pre-EOIs. Individual  pre-EOI was 
not evaluated or criticized.
3.2.2. EOI 
 Joint Committee called the scientists of the world 
for Expression Of Intension (EOI) at the beginning 
of 2005. EOI is meant a summary of a proposal or 
a component of a proposal, where the proposal is 
written at a later time, perhaps combining two or 
more  EOIs. By the end of February 2005, 869 
 EOIs were submitted from scientists of 36 
countries. 29  EOIs of the 869 were submitted by 
Japanese Scientists. 
3.2.3 Full Proposal 
More than 400 full proposals were submitted to 
IPY Joint Committee by March 2006. 238 projects 
were endorsed as official IPY projects. However, 
all 400 submitted proposals are used in the 
statistics below. 
 84 projects have Japanese scientist(s) as their 
member. The total number of the Japanese 
scientists involved in IPY projects is 147. 
Considering some individuals are registered in two 
or more projects, they are 102 distinct scientists. In 
addition to this, Japanese institutions were listed as 
members in 23 proposals, without naming 
individual scientists. 
A proposal carries a Japanese scientist as the 
principal investigator of the project. 
Although many projects are interdisciplinary, an 
effort was made to classify the projects with 
Japanese member into groups.
Upper Atmosphere Science 
Atmosphere Science 
Glaciology 
Permafrost 
Biology 
Geo-science 
Oceanography 
Marine Biology 
Database 
Outreach
2 Projects 
16 Projects 
16  Projects 
4 Projects 
10 Projects 
8 Projects 
9 Projects 
7 Projects 
4  Projects 
8 Projects
3.3. Budget 
 Japanese funding agencies and sponsors decided 
not to provide special IPY budget. All the IPY 
projects are supposed to  carry out their research 
with ordinary budget. 
 The unpleasant news could be optimistically 
interpreted. Japanese government respects the 
polar research so high that it secures the budget for 
the purpose every year irrespectively whether IPY 
is held or not. Annual budget for JARE reaches, for 
instance, 7 Billions Yen independently to IPY. This 
is not a small amount, even considering the 
majority of the budget is spent for the ship 
operation and other logistic costs, and only its 
fragment isleft for the science. 
3.4 Education, Outreach and Communication 
(EOC) 
 Japan started the EOC activities in advance to the 
 IPY2007-2008. 
 A contest, "Bring School Pupils' Research Plans 
to the Antarctica/Arctic" is held annually since 
2004. Through the events, only few pupils will 
find their career in the Polar Science in future, but 
much greater number of pupils and teachers have 
an opportunity oget familiar with the polar egion 
and with the activities made there. 
 Open lectures were held for general public: Arctic 
lectures in February 2005 and Antarctic lectures in
January 2007. 
 Both events as well as other EOC related events 
will be repeatedly made throughout IPY period. 
3.5. Cooperation 
 International cooperation is one of the key 
elements of  IPY2007-2008. As the cooperation 
between projects i  discussed atthe project level, 
the cooperation among nations is mentioned here. 
 Common use of the facilities is a form of 
cooperation. 
 All Japanese stations described above can be 
utilized for the purpose. The vessels can be used 
jointly as well. Japan possesses several research 
vessels in addition to the ice breaker, Shirase. 
 However, the application procedure is often time 
consuming for oversea users. The international 
cooperation i  this form would be materialized in 
its full extent only in the post IPY period. 
4. Conclusion
 Japanese scientists wish to experience a fruitful 
IPY together with the colleagues in the world.
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Chinese Scientific Contributions to  IPY2007 -2008
Zhaoqian Dong
Polar Research Institute of China, 451
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                             Abstract 
   The Chinese National Programs contributing to the International  IPY2007-2008 have been approved 
and financially supported by the central government. And it is actually an international one and includes the 
PANDA (The Prydz Bay, Amery Ice Shelf and Dome-A Observatories) program for the Antarctic and 
program for the Arctic. 
   PANDA's main research geographic areas include Prydz Bay, Amery Ice Shelf, Zhongshan Station, 
Zhongshan-Dome-A transect, Lambert Basin and Dome-A in a area of  60°-80°E, south of 53°S. The 
program comprises five elements: Water masses, circulation and sea ice from 53°S to the Prydz Bay; 
Interaction between Amery Ice Shelf and the Ocean; Multidisciplinary observations at the Zhongshan 
Station; East Antarctic Glaciological Exploration and the Dome-A multidisciplinary observations. And 
many scientists from nine countries have expressed their intent for participation i  the program. 
   China plans to dispatch two cruises to the Pacific sector of the Arctic Ocean in the northern summers 
of 2008 and 2009, respectively; and may also charter an icebreaker from Russia to enable us to go further 
west and north in the 2008-cruise. Multidisciplinary investigations on oceanography, sea ice, biology, 
sedimentation, meteorology, CO2 and balloon air and ozone detections will be implemented.
1. Background 
   A lot of work of polar science has been 
previously done by Chinare (Chinese National 
Arctic And Antarctic Expedition). 
   For oceanography and interaction between the 
ocean and ice shelf, hydrographic observations 
including physical and chemical oceanography, 
marine biology and geochemistry observations in 
the Prydz Bay region were carried out since 1989, 
a series of data have been obtained; glaciological 
field programs were conducted on the Amery Ice 
Shelf in the summers of 2002/2003, 2003/2004, 
2004/2005 and obtained a296 m ice core. 
   For glaciology, four inland traverses from the 
Zhongshan Station towards Dome-A were made in 
the austral summers of 1996/1997, 1997/1998, 
1998/1999 and 2004/2005; at the latest traverse, 
the Chinare team reached the summit of the Dome 
by snow mobiles, and a series of measurements in 
glaciology and meteorology were carried out, and 
two automatic weather stations were installed in 
collaboration with Australia, one of those is at the 
summit of the Dome and another is at the 
mid-point of the transect. 
   For upper atmosphere physics, ground-based 
observations of the ionosphere (imaging riometer), 
optical aurora, geomagnetic fields, and so on have 
been carried out at Zhongshan Station for more 
than ten years. And inter-hemispheric conjugate
observations between the Zhongshan Station in the 
Antarctic and the Yellow River Station in the 
Arctic have been implemented since 2003 when 
the Yellow River Station established. 
   For the Arctic, a series of research at Bering 
Sea, Chukchi Sea, Canada Basin and the Yellow 
River Station in Ny-Alesund, Arctic, have been 
carried out. Especially during the two cruises in the 
Pacific sector of the Arctic Ocean in 1999 and 
2003 dispatched by Chinare, comprehensive 
survey on oceanography, sea ice, sedimentation 
and meteorology were carried out.
2. China Scientific Programs for  IPY2007-2010
2.1 PANDA: The Prydz Bay, 
   and Dome-A Observatories
Amery Ice Shelf
2.1.1 The geographic locations of PANDA 
 60°  —  80°E, south of 53°S, including main 
research areas of 53°S to the Prydz Bay, Amery 
Ice Shelf, Zhongshan Station, Zhongshan-Dome-A 
transect, Lambert Basin and Dome-A  (Fig.1).
2.1.2 The overarching principles of PANDA 
   The Prydz Bay-Amery Ice Shelf-Lambert 
Basin-Dome-A consists of an interconnected 
system of ocean, ice-shelf and ice sheet, which 
plays a very important role in the east Antarctic
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mass balance, sea level and climate change on a 
variety of scales. 
   Dome-A is a little known region of the 
Antarctic as it is the highest part of the Antarctic 
ice sheet; Lambert ice basin comprises the largest 
outlet ice stream system; Amery ice shelf is the 
third largest ice shelf in Antarctica; and Prydz Bay 
is a reentrant in the Antarctic margin.
 Fig.1 Chinare IPY areas in Antarctica 2007-2010
    Dome-A is so attractive for scientists, because 
it is a potential site where the oldest ice core in 
Antarctica may be found, which may reconstruct a 
 1.2M year record of the past climate and 
environment; the Gamburtsev sub-glacial 
mountains which lie beneath the Dome-A region, 
remain unexplained within the global paradigm of 
plate tectonics; with the extremely cold, dry 
conditions, it is an ideal site for monitoring 
atmospheric environment; it may provide the best 
site on the Earth's surface to conduct a wide range 
of astronomical observations, from optical to 
millimeter wavelengths.
2.1.3 Themes of PANDA 
   The PANDA program involves a wide and 
enthusiastic partnership among oceanographers, 
glaciologists, meteorologists, geologists, 
geophysicists and geochemists, astronomers, and 
climatologists. And it comprises five elements: 1. 
water masses, circulation and sea ice in the Prydz 
Bay; 2. interaction between ice shelf and ocean; 3. 
multidisciplinary observations at Zhongshan 
Station; 4. east Antarctic glaciological exploration, 
and 5. Dome-A comprehensive observations 
 (Fig.1).
2.1.3.1 Element 1: Water Masses, Circulation
   and Sea ice in the Prydz Bay 
   To obtain sea ice thickness, extent, and 
physical properties in order to characterize 
mechanisms of growth and decay and the roles of 
both the ocean and atmosphere in the sea ice 
annual cycle; to provide time series of ocean 
currents and water mass properties; to develop 
dominant modes of variability; to improve our 
understanding of it's role in Southern Ocean 
circulation; to measure a range of ice, ocean and 
atmosphere (such as CO2) parameters, and improve 
our understanding and modeling of ocean-ice-
atmosphere interactions.
2.1.3.2 Element 2: Interaction between Amery 
   Ice Shelf and Ocean 
   To provide insight into the stability of the 
third largest Antarctic ice shelf and an improved 
estimate on the mass balance of the Antarctic ice 
sheet; to contribute to our knowledge of freshwater 
fluxes to the ocean and influence on thermohaline 
circulation, as well as their impact on ice discharge, 
and thus on sea-level rise; to explore new frontiers 
-- ice shelf's rifting , thinning, calving, and ice shelf 
bottom melting and freezing.
2.1.3.3 Element 3: Multidisciplinary 
   Observations at the Zhongshan Station 
   To develop and enhance a long-term 
multidisciplinary monitoring system for the 
Antarctic research. Such a system would merge 
into a global monitoring system to improve our 
understanding and forecasting skills for climate 
system and the overall Antarctic ecosystem 
response, as well as in areas of cryosphere, UAP, 
Ecology, meteorology, geophysics, etc. and a 
conjugate pair observation of Ny-Alesund in the 
Arctic and Zhongshan in the Antarctic
2.1.3.4 Element 4: East Antarctic Glaciological 
   Exploration (EAGLE) 
   To study the atmospheric circulation patterns 
and to determine transfer function between 
atmosphere and snow for interpreting result from 
ice core analysis; to exame changes in climate and 
surface mass balance for the last 200 years and its 
spatial variability; to get internal layers, surface, 
bedrock topography and ice dynamic processes 
along the traverse line; to investigate the coupling 
of solar wind/magnetosphere /ionosphere (Fig.2).
2.1.3.5 Element 5: 
   Observations
Dome-A Multidisciplinary
 —  5  —
   Deep ice core study; mapping of Gamburtsev 
sub-glacial mountains;  atmospheric and 
astronomical monitoring and study; and climatic 
and regional status of Antarctic ice sheet in the 
present and past (Fig.2). 
           Dome A
Fig.2 Chinare Zhongshan-Dome-A traverse  2007-2010. 
2.1.4 Legacy of PANDA to  IPY2007/2008 
   To construct a research station at the summit 
of Dome-A supporting international scientific 
programs; to establish a long-term observing 
/monitoring system for climate change issues along 
the Prydz Bay, Amery Ice Shelf, Lambert Basin 
and Dome-A transect; to set up an observing 
system at Dome-A for astronomical research; to 
establish a chain of magnetometers between 
Zhongshan and Dome-A for studying the dynamics 
of the solar wind/magnetosphere/ionosphere 
coupling. 
2.1.5 Contribution of PANDA to science 
   To obtain vast data through the program; 
improve the understanding of variability and 
physical processes of the ocean and sea ice in the 
Prydz Bay region, and on their response and 
feedback to climate change; understand the 
processes of interaction between ocean and ice 
shelf and their effect on the stability of the ice 
shelf and ice sheet; obtain deep ice core at Dome-A 
to potentially re-construct a  1.2M year climate 
record; find out a suitable site for sub-glacial 
geological drilling in the Gamburtsev Mountains 
area.
2.1.6 Milestones
2.1.6.1 Planned activities during 2007-2010 
2.1.6.1.1 Prydz Bay and Amery Ice Shelf 
   To carry out three cruises for oceanographic 
and ice shelf surveys in Prydz Bay and Amery Ice
Shelf in the austral summer of 2007/2008, 
2008/2009 and  2009/2010.
2.1.6.1.2 Zhongshan-Dome-A traverse and 
   activities at the summit of Dome A 
  2007/2008 season: 
   To run glaciological observations along 
Zhongshan-Dome-A transect; to determine a site 
for deep ice core drilling at Dome-A and to 
undertake ice radar survey in the Gamburtsev area, 
searching a suitable site for a geological drilling; to 
set up a 100 m2 building at Dome-A; to install 
several instruments for assessing astronomical 
conditions at Dome-A; and to install 4 low power 
magnetometers along the track. 
   2008/2009 season: 
   To make a pilot hole for deep ice core drilling 
and set up deep ice core drilling system and 
recover a 350-500 m ice core at the summit of 
Dome-A, and other observations. 
 2009/2010 season: 
   To complete and operate the Dome-A station 
and start deep ice core drilling and other 
observation including astronomic observations. 
2.1.7 International partners and cooperation in 
  PANDA 
   USA: aircraft mapping in Ganburtsev 
subglacial Mountains and field rescue; Japan: deep 
ice core drilling, inland traverse and UAP; 
Germany: inland glaciological traverse and 
oceanographic observation; Australia: Amery Ice 
Shelf ice core drilling, astronomical observation 
and logistic transportation; UK: aircraft mapping 
in Ganburtsev subglacial Mountains and UAP; 
Korea: inland glaciological traverse and 
oceanographic observation; France: deep ice core 
drilling; Finland: sea-ice-air interaction 
observation; Russia: logistic transportation. 
2.2 The Arctic
2.2.1 Marine science
2.2.1.1 Cruises 
   China plans to dispatch two cruises to the 
Pacific sector of the Arctic Ocean by icebreaking 
research vessel Xuelong in the northern summers 
of 2008 and 2009, respectively. And it is possible 
that we will also charter an icebreaker from Russia 
to enable us to go further west and north parts of 
the Arctic Ocean cooperated with our Xuelong in 
the 2008-cruise (Fig.3).
 —  6  —
Fig.3 Chinarc Arctic  survey 2008 and 2009
2.2.1.2 Investigations 
   Xuelong shipboard observations on 
oceanography, sea ice, biology, sedimentation, 
meteorology, CO2 and balloon air and ozone 
detections; ice station based comprehensive 
observations on a variety of elements in the air, 
ocean and sea ice; small boat based observations 
under sea ice and in the interface of the air and 
ocean, such as albedo, heat, light and the structure 
of the sea ice bottom at a long distance away from 
our Xuelong; three drifting buoy observation on 
sea ice; two mooring buoy observations; and 
routine multidiscipline observations along the ship 
track through our surface water supply system on 
board Xuelong.
Fig.4 Chinare (Pacific part) and Europe (Atlantic part) 
             Cooperation 2009.
2.2.1.2.1 2008 investigation and stations 
 Time: June-Sept. 2008; Stations: 231 (Bering 
Sea: 20, Bering Strait: 11, Chukchi Sea: 150, 
Chukchi Plateau: 20, Canada Basin: 30, ice buoy 
station: 3, Mooring Station: 2; ice drifting Station: 
6, and Helicopter survey range: 3000km).
2.2.1.2.2 009 Cooperated Europe 
   Pacific Sector:  
   China Xuelong: July-Sept. 2009, Stations as 
the same in 2008. And recovering the two 
moorings. 
   Atlantic Sector:  
   Organizer: Germany; Area: Nordic Seas, Fram 
Strait and Barents Sea, 220 Stations (to be 
finalized at April 2008 coordination meeting) 
(Fig.4).
2.2.2  Mult. Observations at Yellow River Station 
   A conjugate pair UAP observation between 
Yellow River Station at Ny-Alesund in the Arctic 
and Zhongshan i the Antarctic, and observations 
on cryosphere, ecology, meteorology, etc.
3. China Sponsors 
   Ministry of Finance 
   Ministry of Science and Technology 
  National Natural Science Foundation of China 
   State Oceanic Administration
4. Implementation Organizer 
   The State Oceanic Administration , China
5. Chief scientist for the program and contact 
   Dr. Zhanhai Zhang 
   Director-General, 
   Polar Research Institute of China 
 451 Jinqiao Road 
  Shanghai 200136 
  Phone: 86-21-58713605 
   Email:zhangzhanhaigpric.gov.cn
Note & Acknowledgements: This paper is only a 
brief introduction for the Chinese main 
contribution to the international  IPY2007-2008 in 
scientific activities, and not includes all proposals 
submitted by Chinese scientists. And it is in fact a 
joint effort by many polar scientists, China, and the 
major ones among them are Zhanhai Zhang (Chief 
Scientist), Huigen Yang (international cooperation 
and investigation at our Antarctic and Arctic 
stations), Zhaoqian Dong (survey of Prydz 
Bay-Amery Ice Shelf-south Indian Ocean), Jinping 
Zhao (Arctic Ocean) and Cunde Xiao (traverse, 
Dome-A, Gamburtsev sub-glacial mountains). And 
it is also noted that the program is not yet finalized 
and is just for information. This research is 
supported by NSFC grant Numbers: 40376009, 
49836010 and Ministry of Science and Technology 
grant Nos:  2005DIB3J114 and  2003DIB4J135.
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Korean Contribution to the International Polar Year (IPY, 2007-2008)
Yeadong Kim
Korea Polar Research Institute , Songdo Techno Park, 7-50, 
Incheon 406-840, Korea
 Songdo-dong,  Yeonsu-gu.
ydkim(akopri.re.kr
It is my great privilege to witness the official 
opening of International Polar Year (IPY) in Japan. 
I believe that this historic occasion will bring about 
a series of IPY-related events both in national and 
international levels, all over the world. 
 Today is also a meaningful day to Korea Polar 
Research Institute (KOPRI), as this IPY is the first 
IPY event in Korean history of polar research since 
Korea began polar research in 1987. To advance 
research on polar environment, Korea established 
"King Sejong
," a research station for Korea 
Antarctic Research Program, on King George 
Island in 1988, and Artic Station "Dassan" on 
Svalbard in 2002. 
 Since then, KOPRI has used the "King Sejong" 
station to closely monitor atmospheric, marine and 
terrestrial environment in the vicinity of the station 
all year round. This research effort is in line with 
our belief in the importance of data that are 
collected by observing Polar Regions over long 
time periods. We are convinced that the data we 
have collected will be extremely valuable to 
enhance our understanding on the global 
environmental change, which happens to be one of 
the main themes of IPY today. 
 This year, KOPRI is participating in a series of 
international IPY projects in various fields, such as 
paleoclimate, oceanography, atmosphere and 
glaciology. Realizing the important of international 
cooperation, KOPRI collaborated with Norway to 
conduct an oceanographic study on the Artic. 
KOPRI is also carrying out other research projects 
with other Pacific Artic countries. 
 As a part of IPY project, KOPRI intends to 
initiate a research on the climate effect of 
atmospheric particles in the Artic. With China, 
KOPRI is also conducting research on census of 
marine life in the southern ocean and glacial 
traverse in the Antarctic. 
 With close institutional cooperation and financial 
collaboration among Korean National Science 
Museum, British Natural History Museum, and 
British Antarctic Survey (BAS), KOPRI intends to 
pursue research projects, linked with IPY, on the
development ofpolar science technology programs, 
special exhibitions for polar science, international 
exchange program for polar scientists and 
specialists, international seminar for polar science, 
and special program for the popularization of polar 
science. 
 In order to stimulate general interests in Korea, 
KOPRI is in the process of arranging IPY-related 
events. In April, KOPRI is hosting 2007 PAG-IPY 
meeting in Incheon, Korea. In this event, KOPRI 
will officially announce the plan of arranging a 
series of events about IPY in Korea. In particular, 
this event will be highlighted with the presence and 
speeches of minister-level Korean officials, and 
ranking politicians who are familiar with the issue 
of international efforts. I expect hat this event will 
eventually provide  Korean people with a precious 
opportunity to learn about world-wide efforts of 
IPY as well as about he significant role of IPY in 
the global society. 
 As a part of KOPRI's commitment to assist IPY 
efforts, KOPRI, in May, will host an International 
Symposium on polar science in Incheon, Korea. 
Many Korean and international polar scientists are 
expected to participate in this symposium. Without 
a doubt, this symposium will greatly enhance the 
image and the significance of IPY. 
 KOPRI is now cooperating with Seoul 
Metropolitan Government o organize a special 
polar photo exhibition in commemoration f IPY in 
Korea. The exhibition, scheduled to be held in late 
May, will last for 7 days in the Seoul Citizen  Square, 
located in front of Seoul Metropolitan Government 
in the center of Seoul. 
  For proper logistics to three polar stations, 'King 
Sejong' of Antarctica, 'Dasan' of Arctic, and the 
second new continental station that is scheduled to 
be built in Antarctica in 2011, a new Korean 
Icebreaker is currently being constructed. The 
Icebreaker, which will be completed by 2009, will 
be a valuable resource in expanding polar research 
into Ocean Research, Acoustic Research, 
 Geophysics Research, Marine and Bio Equipment 
improvement, Observation Equipment
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improvement, and Data Management System 
improvement. 
 This new Icebreaker will definitely upgrade the 
quality of KORPI polar research to the level which 
is on par with more advanced polar research 
institutions in the world. KOPRI will advertise and 
highlight the role of the new Korean Icebreaker in 
the IPY events in Korea. KOPRI also expects to 
build a new Antarctic station. This endeavor is to 
enhance research activities and undertake a 
world-class scientific program in Antarctica and to 
widen and deepen scientific activities with 
international cooperation in the field of 
paleo-climate change, geophysical and space 
science. KOPRI will also publicize and highlight 
the role of new Korean Antarctic station for polar 
research in IPY related events in Korea.
 KOPRI has been running an educational 
experience program, titled "Pole-to-Pole." Every 
year KOPRI invites school-age children, artists, 
photographers, and teachers from science-specialty 
schools. This program has provided an opportunity 
for the participants to experience polar region and 
to increase public understanding in polar science. 
 During their stay at the polar stations, they 
normally conduct field surveys on birds and lichen
populations, and perform artistic works. Last year 
KOPRI invited 6 school-age children, 4 teachers, 
and 5 artists to this program who visited Arctic in 
the summer and Antarctic in the winter. 
  This program has been so successful that it 
attracted much public attention in Korea. In order 
to better inform a great number of Koreans who 
wish to be a part of this program, KOPRI will link 
"Pole-to-Pole" program with IPY events in Korea. 
This effort will definitely increase the public 
understanding about various activities of IPY and 
polar science in Korea. 
  As KOPRI's Antarctic continent expedition 
team has found 5 space debris (Meteorites) during 
its first expedition to the continent this year, KOPRI 
could expand its research area into the meteorite 
research for the first time in the history of KOPRI's 
polar research since 1987. This meteorite research 
will be dealt with one of major issues in the serial 
events of IPY in Korea. 
 I am very delighted to take place in the Japan's 
official start of IPY activities. As one of advanced 
polar research countries, I believe Japan will add 
strength to worldwide investigation of IPY 
activities and easily earn fluency in the researching 
matters.
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Studies on Seismotectonics and Geodynamical processes in Antarctica 
 and IPY scientific programmes during IPY
V.P. Dimri
National Geophysical Research Institute, Uppal road, Hyderabad-500 007, India.
Abstract
  Global positioning system (GPS) measurements a  Maitri, Indian Antarctic station, have been carried 
out for the period 1997 to till date to study the seismotectonics and geodynamical processes between 
India and Antarctica. The International GPS Service for Geodynamics (IGS) stations, in different plates, 
such as Casey, Davis, Kerguelen, Seychelles, Coco, Hartebeesthoek, Yaragadee, and Tidbinbilla have 
been chosen in the global network. The GPS data from 1997 to 2005 from all these IGS stations in and 
around Antarctica long with Maitri were used to estimate the time series, baseline lengths and velocity 
vectors of individual sites. The elastic strain accumulation i the southern Indian peninsula was also 
estimated from the changes in base line lengths. The results have enabled to obtain a deeper insight into 
the driving mechanism that are the causative factors for Indian plate kinematics, the seismotectonics and 
Geodynamical processes in the southern Indian peninsula. In addition, the permanent seismological 
observatory atMaitri, Antarctica has been established in 1997 primarily to monitor the seismicity in and 
around Antarctica. The collocation of GPS and seismological observatory mutually aids the studies on 
the geodynamical process between India and Antarctica. Five major scientific programmes during 
International polar year (IPY) have been identified. They are described in the text under IPY 
programmes.
1.Introduction 
 The India—Eurasia collision zone has been the 
focus of intense studies by the Space Geodetic 
community for Indian Plate Motion. So far space 
geodetic studies by GPS have been made in 
southern and central India that bears on the 
rigidity of the Indian plate, whose velocity data 
for 2 sites fit the rigid plate model within 
uncertainties, estimated at about 3.7 cm/yr. for 
Hyderabad and 3.9 cm/yr. for Bangalore 
respectively. Since Space geodesy can test many 
otherwise untestable predictions and boundary 
conditions, GPS-Geodesy is extended to envelop 
the large Indian Ocean lithosphere and 
observations are extended to the Indian Ocean 
and Antarctica. Despite the extensive studies to 
date, major issues remain unresolved. Motions 
across some of the plate boundaries eem well 
constrained, as implied by good agreement 
between space geodetic and geologic models. In 
others, apparent discrepancies xist. Very few 
studies have been conducted on the larger 
oceanic part of the Indian plate using space 
geodesy. To holistically determine the kinematics 
of the Indian Ocean Basin between Antarctica 
and India, the data available are verysparse and
characterization a d the delineation of the plate 
boundaries especially in the Indian Ocean are 
poor. This study addresses several of these issues 
mentioned as follows. 
  (1) How rigid is the Indian Plate and Indian 
Ocean Basin? (2) Does relatively high level of 
intraplate  seismicity on the oceanic part of the 
Indian Plate indicates internal deformation in 
excess of other plates? and, (3) Is this related to 
Indo-Eurasian collision and the uplift of 
Himalayas? 
 NGRI, therefore, used GPS geodesy to 
improve the understanding of the complex plate 
motions, diffuse and poorly located plate 
boundaries, and striking intraplate deformation 
that characterize the Indian Ocean basin. 
  The history of earthquakesand their seismic 
fault plane solution analysis reveal that most of 
the faults in the Indian Ocean are strike—slip 
faults and a few are thrust faults near the Indo-
Australia diffuse plate boundary. Surprisingly no 
normal fault solution has been reported. Although 
much has been learned using marine geophysical 
and seismological data and described by geologic 
plate motion models based on magnetic 
anomalies, transform azimuths, and earthquake
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slip vectors, the kinematics are poorly 
characterized compared to simpler egions, which 
inhibits understanding of the regional dynamics. 
 There are five IPY programmes identified. The 
Proposal will have its main field seasons in the 
year 2006-2008 and intends to use the logistical 
facilities during the Annual Indian Antarctic and 
Southern ocean Expeditions. 
2. GPS Data Acquisition and analysis 
 Global positioning system (GPS) measurements 
at Indian Antarctic station (Maitri) have been 
carried out since 1997 to study the temporal 
evolution of baseline length between Hyderabad 
and Maitri, and to understand the tectonic and 
geodynamical processes taking place in Indian 
Ocean. The Global network of GPS stations 
include Maitri  (MAIT), Casey  (CAS1) and Davis 
(DAV1) in the Antarctic plate, Seychelles 
(SEY1) in Somalian plate, Cocos (COCO) on 
edge of Indo-Australia diffuse plate boundary, 
Yaragadee (YAR1), Tidbinbilla (TID2) and 
Australian plate and Hartebeesthoek (HRAO) in 
African plate. GPS data are processed and 
analyzed using Bernese version 4.2. [Hugentobler 
et al., 2001]. Data processing resulted in the 
estimation of all site coordinates and the baseline 
lengths from Kerguelen to all other stations. The 
estimation of very long baseline lengths and their 
changes between India and Antarctica give 
insight into the signatures of crustal deformation 
and strain accumulation i  the south of Indian 
peninsula.
3. Seismic Data acquisition and analysis 
 To monitor the seismicityin and around 
Antarctica and the Indian Ocean, the National 
Geophysical Research Institute (NGRI), has 
established Seismological Observatory at Maitri 
 (11° 44' E, 70° 46'  S). It is equipped with (i) 
analog portacorder with S-13 seismometer, (ii) 
digital three-component short period S-13, and 
(iii) digital broad-band Geotech KS-2000M 
seismometer and Geotech Smart 24R digitizer. 
The data are recorded at sampling rate of 100 Hz 
by a 24-bit recorder. Seismological data are 
analyzed for various phases using SEISAN 
software [Hayskov and Ottemoller et al., 2005]. 
After final analysis, the complete phase data are 
contributed to International Seismological 
Commission (ISC), UK to be included in the 
global data center accessed at: 
http://www.isc.ac.uk. Thereby the seismological
observatory prominently figures in the Global 
Antarctic Seismic Network AnSWeR (Antarctic 
Seismic Web Resource).
4. Results and Discussion 
4.1 From the GPS results
  Figure 1 shows the velocity and the direction 
of movement of stations. Estimated site velocities 
are given in  Table-1 
  0' 30'E  69'E  9,0°E 120'E 150,E  1841
 30"E  60°E  90'E  120T 150T  180' 
Fig 1. GPS Velocity vectors of Global Network 
Including Maitri GPS station 
Table.  1. Estimated site velocities [after  Malaimani et  al., 
2005]
Site N-
VEL
(mm)
E-
VEL
(mm)
N-
Error
(mm)
E-Error
(mm)
 MAIT 11.30 2.30 1.009 1.768
 CAS1 12.00 7.60 2.222  4.019
 DAV  1 2.90 6.40 1.495 2.542
 YAR1 -50 .80 -27.90 5.59 2.49
TID2 -43 .50 2.20 9.399 3.472
 COCO 40.30 4.80 5.696 3.694
 SEY1 3.90 17.80 22.794 11.718
HRAO -15 .80 -23 .60 6.087 2.703
The overall analysis is that the estimated baseline 
lengths between Kerguelen and Maitri and other 
IGS stations namely Casey, Davis in Antarctica 
Plate are indeed shortening at the rates of 
5.9mm/yr, 4.4mm/yr and 1.9 mm/yr respectively 
The rate of change in the order of mm in the base 
line lengths between these stations indicate no 
significant change at the one standard deviation 
level and may be construed as the stations in the 
same plate are moving together. The increase in 
baseline length between Kerguelen (KERG) and
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Seychelles (SEY1) at the rate of 5.6mm/yr clearly 
indicates that Seychelles (SEY1) is moving away 
from Kerguelen (KERG). The velocity vector of 
Seychelles (SEY1) shows the movement towards 
the Indian peninsula nd this also agrees with the 
plate model. If this rate of movement is verified 
upon, this may result in the increase in the strain 
accumulation in the southern Indian peninsula. 
GPS data at COCO suggests the high rate of 
movement that could be the result of excessive 
strain accumulation due to the Indo-Australian 
diffuse plate boundary forces acting upon this 
region. 
  The Indian plate deviates ignificantly from 
an ideal rigid plate. It is evident from the high 
seismicity of peninsular India, south of  15°N and 
adjacent oceanic lithosphere, north of the diffuse 
boundary zone. In addition, continental crust 
along the west coast appears to be flexed. 
Although the area seems geodetically relatively 
rigid, the deformation is significant [Malaimani 
et al., 2000]. We view the major earthquakes, 
such as 1967 Koyna, 1993 Latur, 1997 Jabalpur, 
and 2001 Bhuj earthquake occurred in southern 
Indian peninsula, which is part of the diffuse 
India-Eurasia boundary [Stein et al., 2002]. They 
mainly occur due to the internal deformation of 
the Indian plate. The Chagos-Laccadive ridge, 
west and south of the area of inferred continental 
flexure, will extend these studies to investigate 
the non-rigidity of this oceanic plate. They 
constitute a 1200-km-long "strain gauge" 
optimally oriented almost parallel to compression 
seen on land. This is perhaps due to the 
Himalayan collision or extension if the 
Capricorn-India diffuse boundary extend far 
north [Henstock and Minshull., 2004]. The strain 
accumulation of the individual sites have also 
been estimated and is as given in Table 2.
Table. 2. Estimated Elastic strain accumulation of the 
individual sites [after Ravikumar et al., 2005]
Site Strain Accumulation
 MAIT 1.8 x 109/yrl
 CAS1 1.6 x 10-9/ yr-I
 DAVI 1.1 X 10-9/ yr1
 SEY1 1.1 X 10-9/ yr-1
 FIRAO  1.0  x  1  01°/yr1
YAR 1  1.27x10-8/
COCO  1.18x  10-8/yr-1
The estimated cumulative elastic strain 
accumulation in the south of Indian peninsula 
show an increase at the rate of 1.27 x  10-8  yr-1. 
Our strain estimates are in good agreement with 
global estimates of strain rate [Kreemer et al., 
2003].
4.2 From the Seismic results 
 As representative of seismic prone regions, the 
South Sandwich Islands, which are in 16 to 25 
degrees distance from Seismic Observatory 
 (MAIT), recorded about 29 earthquakes of 
magnitude ranging from 4.1 to 7.5. The Scotia 
Sea region, which falls between 20 to 24 degrees 
distance from Maitri, experienced 19 earthquakes 
of magnitudes ranging from 4.2 to 5.9. A total 
number of 380 earthquakes were recorded in 
2002 alone. The increasing seismic activity in 
and around Antarctica and along the oceanic 
ridges in the Indian Ocean confirm the emerging 
deforming zone in the Indian Ocean between 
India and Antarctica. This increased seismic 
activity in this region gives an insight into the 
spreading rates of the ridges and reorganization 
of plate boundaries.
5. IPY Scientific programmes: 
  The IPY Scientific programmes are described 
below: 
Project  1: Monitoring of the upper ocean 
circulation, transport and water masses between 
Africa and Antarctica (IPY ID No: 924) 
Objective: Observations of vertical profiles of 
temperature and salinity to 1800m to estimate 
geostrophic transport identify water masses & 
upper-ocean heat content. 
Project 2: Climate change in the southern 
latitudes during the Holocene (IPY ID No: 850) 
Objectives: (a) High-resolution study of marine 
sedimentary records from Indian sector of 
Southern Ocean to understand millennial- to 
centennial change in oceanic processes and its 
implications on the global climate system. (b) To 
understand the biogeochemical response to the 
change in oceanic and atmospheric irculation 
during late Quaternary and its implications on the 
forcing mechanisms. (c) Millennial variability in 
the position of oceanic fronts in the Indian sector 
of Southern Ocean and their relation to the 
Antarctic Circumpolar Current (ACC) activity 
during the glacial-interglacial cycles. (d) 
Fluctuations of the ACC and associated surface 
and deep-water transports within the different
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sectors of Southern Ocean during periods of rapid 
climate changes. (e) Influence of Southern Ocean 
part of the Thermohaline Circulation (THC) to 
the rapid global ocean circulation changes.(f) 
Changes in the contribution of Southern Ocean 
water masses to the Northern Hemisphere 
during periods of major oceanographic changes. 
(g) Changes in the biogeochemical inventories of 
Southern Ocean water masses and their relation 
to biological fluxes. 
Project 3: Land Based Anthropogenic Impact of 
Coarse Particles on Antarctic Shelf (IPY ID No. 
129) 
Objectives: (a) To collect air samples to measure 
the concentration, type, count, volume and their 
fate if remaining suspended for longer period. (b) 
To urge producers/emitters from the continents o 
control and seek the substitution of that harmful 
material. 
Project 4: Marine Microbes from the Indian 
Ocean Sector of Southern Ocean (IO-CoML) 
Objective: Understand the functional and 
taxonomic diversity of bacteria from the Indian 
Ocean sector of the Southern Ocean (Offshore) 
and Prydz bay area (Coastal) in the East 
Antarctica. 
Project 5: Indian Contributions in the 
International Partnerships in Ice Core Sciences 
6. Conclusions 
 This collocated  GPS and Seismic study 
enabled a deeper insight into the driving 
mechanisms responsible for Indian plate 
kinematics, the seismotectonics and 
geodynamical processes in the southern Indian 
peninsula. Islands Seychelles and Coco are 
converging toward Indian plate. The station 
Yaragadee in Australian plate is moving away 
from Indian plate confirming the drifting of Indo-
Australian plate, especially the western Australia 
and the emergence of a diffuse plate boundary 
between India and Australia. The GPS and the 
seismic result show the strain accumulation and 
deformation processes towards the Indian plate. 
The Stations Maitri, Casey, and Davis show a 
consistent movement within the Antarctic plate. 
It may be concluded that at least part of the 
problem in describing the plate kinematics of the 
Indian ocean Basin relates to the unique set of 
forces on the boundaries. These forces may have 
lead to frequent plate boundary reorganizations in 
the past, and generation of either small plates, 
such as the Capricorn plate or a diffuse boundary
zone between India and Australia complicating 
the kinematics interpretations. The net result of 
these complexities in that the plate kinematics of 
the region remain less well described compared 
to other regions, and the issue of plate kinematics 
is inextricably linked to the question of plate 
rigidity. 
 There are five IPY scientific programmes have 
been indicated, which will be pursued uring IPY 
years in India. 
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                                  Abstract 
Since Malaysia first initiated the  'Question of Antarctica' in the United Nations general assembly in 1983 
much has changed. At first the Malaysian initiative created a sharp division between the ATCP (Antarctic 
Treaty Consultative Parties) and the international communities. Malaysia's position was that Antarctica 
should be regarded as a global common similar to the deep-sea bed and should be managed by UN for the 
good of mankind. The ATCPs countries had weathered the criticism well and due to the UN challenge have 
emerged strengthened (Beck 2004). There is a consensus of the ATCPs under the Madrid Protocol of 
upholding Antarctica s "a natural reserve devoted to peace and science". However one of the underlying 
criticism of the ATCP as an exclusive body has not been yet answered satisfactorily. Establishment of the 
Malaysian Antarctic Research Program in 1998 and the visit of the then Malaysian Prime Minister to 
Antarctic in 2002 has rekindled interest of Malaysian on Antarctica not only from the point of diplomacy 
but also of science. Our scientific endeavor is facilitated by a number of bilateral scientific agreements with 
countries who has kindly offered the use of their Antarctic logistic and facilities. Malaysia is also an active 
associate member of SCAR and a member of the International Antarctic Institute consortium. Due to 
Malaysia's leadership in the Question of Antarctica in the UN and our active Antarctic sciences there are 
now in pressure from the ATCP countries that Malaysia accede to the ATS. The IPY should be used as a 
good opportunity to promote Antarctica s an important global heritage. Antarctica now faces many new 
challenges uch as tourism, marine resources and bio-prospecting that needs to be addressed.
1. Introduction 
Malaysia's interest in Antarctica is not recent. It 
began with Malaysia's raising the issue at the 38th 
United Nation General Assembly (UNGA) in 1983. 
This issue was taken up in the United Nation (UN) 
as a resolution on the Question on Antarctica. At 
the initial stage the Question on Antarctica was 
reviewed on an annual basis in the First Committee 
of the UNGA. One of the main impetus that 
governed Malaysia's position was that Antarctica 
should be a global heritage similar to that of the 
high seas and any benefits derived from Antarctica 
should be shared by all and not only the exclusive 
right of certain vested countries and parties. 
Malaysia is also concern that the pristine 
"Antarctic environment be protected and 
preserved" as noted in the Malaysian Statement by 
our permanent representative at the  60th Session of 
the UNGA 2005. Malaysia also questioned the 
governance of Antarctica and noted that the 
Antarctic Treaty System (ATS) "was essentially an 
exclusive arrangement" (Statement of Malaysia at 
the UNGA on Question on Antarctica on 2002) and 
is concern that such and exclusive arrangement 
will prove inadequate to accommodate and account
the concerns and interests of the international 
community. In fact in the initial stage of the debate 
Malaysia view that Antarctica should be govern by 
the United Nations as a common global heritage 
where the governance will be more accountable to 
all nations and not just the Antarctic Treaty 
Consultative Parties (ATCP) countries. Hence 
since the first Malaysian diplomatic initiative, the 
United Nations Environment Programme (UNEP) 
is tasked to write a report o the Secretary General 
which will be tabled at the annual UN First 
Committee. In this meeting Malaysia would 
deliver a statement on behalf on the non-treaty 
party while the country that host that year ATCP 
will deliver the statement on behalf of the ATCP 
countries. 
Since the Question on Antarctica, the ATS has 
evolved to be more accountable to the larger 
international community. This can be seen in the 
observer status being accorded to 
Non-Governmental Organizations such as 
Antarctic and Southern Ocean Coalition (ASOC) 
and International Association of Antarctica Tour 
Operators (IAATO). UNEP too was invited to 
observe and report o the UN on the discussion and
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resolution of the ATCM.
2. The Development of Malaysia's 
Antarctic Science Program 
 Meanwhile even though a report was written by 
the Academy of Sciences Malaysia, to encourage 
Malaysian scientists to embark on Antarctic 
research in 1985, the logistic, fund and interest at 
that time was not sufficient to start Antarctic 
research. The breakthrough came when New 
Zealand offered the use of Scott Base in Antarctica 
in 1997 for Malaysia to undertake research. The 
Malaysian Cabinet in 1997 approved a decision 
that Malaysia would undertake research in the field 
of climate change and biodiversity in Antarctica 
and the Academy of Sciences Malaysia was given 
the task of developing Malaysia's Antarctic 
Research Program. A taskforce committee was 
established by the Academy of Science to promote, 
coordinate and fund Malaysia's research endeavor 
in the Antarctic. The first Malaysian scientific field 
research in the Antarctic was undertaken on 13th to 
25th October 1999 in Scott Base Antarctica. 
 Following this Malaysia Antarctic Research 
Program (MARP) undertook a number of 
initiatives to develop and sustain the scope and 
depth of Malaysia's scientific research in 
Antarctica. This was done under the Malaysian 
International Seminar on Antarctica which is a 
biennial seminar where established polar scientists 
and national research programs cience strategists 
and managers were invited to share the knowledge 
and experience on Antarctic research with 
Malaysian scientists. This seminar and discussion 
contribute a lot in establishing new research 
collaboration between Malaysian scientists and 
their international counterparts.
 The MARP got a big boost with the visit of the 
then Prime Minister Dr. Mahathir Mohammed in 
2002 to Antarctica. The program now has the full 
support of the Prime Minister of the day. The 
research was funded under the Science and 
Technology department of the Ministry of Science, 
Technology and Environment with the Academy of 
Science given the task of managing this fund. 
Under the leadership of MARP the number of 
research projects grew from the initial four projects 
in 2000 to 15 scientific projects, covering the fields 
of Atmospheric Sciences, Remote Sensing, Upper 
atmospheric and solar terrestrial connection and 
biological sciences. To date there are more than 40 
scientists and postgraduate students from various
universities in Malaysia involved in Antarctic 
research. In order to coordinate and archive MARP 
activities, the National Antarctic Research Centre 
was established with cooperation with the 
University of Malaya in 2002. This is also the 
physical location of our data server under our 
obligation as a member of Joint Committee on 
Antarctic Data Management (JCADM) and 
International Polar Year (IPY). We are actively 
collecting meta data from all Malaysian 
researchers to be archive at the national centre. 
Since the first scientific fieldwork MARP has 
established Memorandum of Understanding  (MoU) 
and scientific collaborations with a growing lists of 
national polar research centers, such as the British 
Antarctic Survey, Australian Antarctic Division, 
Korean Polar Research Institute, Institut Antarctico 
Chile, Institut Antarctico Ecuador, Institut 
Antarctico Argentine, Byrd Polar Research 
Institute and not to forget with National Institute of 
Polar Research (NIPR) and Japanese research 
institutions. Malaysian scientists are presently 
conducting research in Peninsular Antarctic, Ross 
Ice Shelf, Queen Maud Land and Wilkes Land. We 
are also working in the sub-Antarctic region of 
Marion Island in cooperation with our South 
African partners. Recently our biologists visited 
the Korean research station in Ny-Allesund to 
collect samples for our biological research. This 
was achieved by our MoU with Korean Polar 
Research Institute (KOPRI) in 2006.
3. The Malaysia's IPY initiatives 
 When a call was made by the Joint Committee 
of the IPY for an expression of intent (EOI) to the 
international community, MARP promote and 
encouraged our scientists to submit their  EOIs. 
About fourteen  EOIs were submitted from 
Malaysian researchers. 
 In the clustering of the research  EOIs, majority 
of the Malaysian biological research IPY projects 
were clustered under  'Microbiological & 
Ecological Responses to Global Environmental 
changes in polar regions' (MERGE). A number of 
the biology projects were also integrated with the 
Scientific Committee on Antarctic Research 
(SCAR) Evolutionary Biology of Antarctica 
program. The geophysical group has also been 
invited to participate in the Interhemispheric 
Conjugacy Effects in Solar-Terrestrial and 
Aeronomy Research (ICESTAR) program of 
SCAR contributing their Global Positioning 
System (GPS) network to study solar terrestrial 
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interaction. Another MARP initiative is in the field 
of geosciences and paleoclimate of the Sundaland, 
linking it the sea-level changes associated with to 
the paleoclimate variation of the Antarctic and 
Arctic glaciations. This work will try to relate the 
paleo-geology and paleo-biogeography of 
Sundaland to the cooling and warming of the Polar 
Regions especially the Antarctic ice sheet. The 
atmospheric group will be looking into the various 
teleconnection between tropical weather such as 
the El nino-Southern Oscillation (ENSO) to the 
climatic variability of the Antarctic. The project 
Modeling and Observational Studies of Antarctic 
Katabatics (MOSAK) has been included into the 
Antarctic and the Global Climate System program 
(AGCS). The atmospheric and the ecology group 
have also expresses interest to study the recent 
climate of the Antarctic Peninsular, which is 
warming at a very high rate of 5 deg. per decade. 
 As a part of the outreach, education and capacity 
building of the IPY program, under the leadership 
of University of Tasmania, a multi-institutional 
International Antarctic Institute (IAI) was 
established and accepted as an IPY program. The 
University of Malaya (UM) and the University 
Science Malaysia (USM) were invited to joint the 
consortium. This consortium consists of 
universities that are active in polar research such as 
Institute of Antarctic and Southern Ocean Studies 
in University of Tasmania, Scott Polar Research 
Institute in Cambridge University, Alfred Wegner 
Institute in Germany and Hokkaido University, in 
Japan. The IAI will coordinate and share resources, 
to enable exchanges of undergraduate and 
postgraduates and developed joint modules and 
pool expertise. It is hope that the IAI will play a 
similar role as the Arctic University of Svalbard 
which is a consortium of a number of universities 
in Norway. It is as an acknowledgement of 
Malaysia active polar research that the two leading 
polar research universities UM and USM were 
invited to join the establishment of the  AIA. 
 MARP itself is an active member of the Sixth 
Continent Initiatives, an IPY program proposed by 
the International Polar Front in trying to encourage 
non-traditional polar countries to undertake 
scientific research in Antarctica. As part of that 
effort an  ` ICSU-SCAR forum' on "Understanding 
the Implications of Rapid Warming in the Polar 
Regions to Earth Systems" will be organized back 
to back with MARP's  3rd Malaysian International 
Seminar on Antarctica seminar to be held from  21st 
March to 23 March 2007 in Sabah, Malaysia.
4. Merging of Diplomacy and Science 
 Since being invited to observe the ATCM in 
Poland in 2002, Malaysia was under pressure to 
accede to the ATS. Tepper and Haward 2005 
argued that there was a shift in Malaysia's position 
from criticisms of the ATS to engagement with the 
ATCP. Meanwhile MARP via the Academy of 
Science Malaysia was admitted as an associate 
member of SCAR in Bremerhaven in 2004. In 
same year at the  2nd MISA conference Dr. Mahathir 
in his keynote speech urged the Malaysian 
government to consider acceding to the ATS. In 
2005 in the UN debate on the Question of 
Antarctica in article 12 of the Malaysian Statement, 
Malaysia submitted a resolution to take the 
Question on Antarctica out of the Agenda of the 
First Committee known as resolution L60. Beck, 
(2006) highlighted the suspension of the discussion 
on the Question on Antarctica as a significant 
development "as for the first time since 1983 the 
Question of Antarctica will not be discussed in the 
UN". He pondered the new policy direction of 
Malaysia towards the ATS, including the 
possibility of Malaysia applying to be admitted as 
an ATCP country. Certainly the direction of the 
Malaysian policy and its Antarctic research seem to 
converge to a greater engagement in Antarctic in 
diplomacy and science. 
 The spirit of the IPY should be inclusive in 
nature to encourage more non-traditional countries 
like Malaysia to engage in Antarctic research. The 
threat of climate change and global warming 
showed that the earth system is one holistic unit. 
Hence any change in the tropics such as ENSO 
could also affect the polar region and vice versa. 
Such a theme is being pursued at the 3rd MISA to 
be held in March 2007 in Malaysia as part of our 
activities contribution in the IPY. The challenge for 
the ATCP countries is to capture back the spirit of 
the 1957 IPY and to evolve the ATS to be more 
transparent and inclusive to the general 
international community. This will make non 
traditional polar research countries feel welcome 
and given access to participate and contribute in 
the management of Antarctica s a global heritage 
via diplomacy and science. Antarctica is no longer 
as inaccessible as it was in 1957. A number of 
environmental issues such as alien species, global 
warming, bioprospecting and emerging tourism 
will further challenge the ATS. As such the ATCP 
countries having control of access to the Antarctica, 
in the spirit of IPY, should put more effort to 
engage more nations and scientists to be interested
—  16  —
in Antarctic science and polar sciences. The need is 
more urgent than ever for a world living under the 
threat of global warming.
5. Conclusion 
 As shown in this paper Malaysia's interest in 
Antarctica is not recent. We were concerned with 
the governance of Antarctica and safeguarding of 
Antarctica environment as a global heritage. Even 
though we express interest in undertaking research 
in Antarctica as early as 1985, the lack of support 
and experience prevented us from making the 
venture. Realising that the cost of undertaking 
research in Antarctica can be substantial and 
mistakes such as that experience by Pakistan is 
costly, there is a need of cooperation and 
collaboration to introduce traditional non-polar 
countries to research in the Polar Regions. 
Malaysia has shown that our scientific community 
was given the chance and challenge and was able 
to rapidly develop a significant scientific program 
in polar sciences. The various scientific 
collaborations and MoUs that Malaysia had 
established enable MARP to send on average 
fourteen scientists per year to the Antarctic and 
recently the Arctic. Such model can be used in
AFOPS to encourage more Asian countries to be 
involved in polar research. It is important as a 
legacy of the IPY that the Asian Forum on Polar 
Science (AFOPS) be an enabling vehicle to 
develop the Asian Polar initiatives among Asian 
non-traditional polar research countries and also to 
encourage more Asian countries to be member of 
the ATCP. This will further strengthen the Asian 
voice in the governance of Antarctica and also in 
the development of polar sciences.
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                            Abstract 
The metamorphic rocks from the  Sor Rondane Mountains in western Dronning Maud Land, 
East Antarctica consists mainly of low- to high-grade metamorphic rocks including evidences 
of ultrahigh-temperature m tamorphism, which are subdivided into seven zones (zones A-D: 
 NE-terrane of granulite-facies, zones E-G: SW-terrane of amphibolite-facies). The boundary 
between the two terranes is a large shear zone of the Sor Rondane Suture (SRS) as a collision 
boundary zone. The metamorphic rocks of zone D formed during the collision as evidenced 
by nearly isobaric cooling with retrograde kyanite-formation, which is similar to the 
Novalazarevskaya and Troll regions in western Dronning Maud Land. Viewed from Asian 
micro-continent collision zones, there is a possibility to find the very high-pressure 
metamorphic evidences.
1. Introduction 
 The geological field works for the Sor Rondane 
Mountains in western Dronning Maud Land, East 
Antarctica carried out by Belgian geological 
reconnaissance parties (e.g. Van Autenboer, 1964, 
1969) and Japanese Antarctic Research 
Expeditions (JARE 25th —  32nd). All of the results 
of these field investigations by JARE parties have 
been published as the Antarctic Geological Map 
Series of  Balchenfjella (Sheet 31: Asami et al., 
1991), Wideroefjellet (Sheet 32: Shiraishi et al., 
1992) and Bergersenfjella (Sheet 33: Ishizuka et al., 
1993), Brattnipene (Sheet 34: Osanai et al., 1996) 
and compiled whole regions (Sheet 35: Shiraishi et 
al., 1997) and may topical works of petrology of 
metamorphic and plutonic rocks, structural geology, 
geochronology and tectonic evolution. Among 
them Osanai et al. (1992) reported a possibility of 
the collision tectonics in the Sor Rondane 
Mountains in analogy to the modern plate tectonic 
systems. 
 Recently the Dronning Maud Land region in 
East Antarctica including the  Sor Rondane 
Mountains attracts attentions for their tectonic and 
metamorphic evolutions through the Gondwana 
evolution and construction. The region is 
considered as the main portion of the East-West 
Gondwana collision during the East Africa-
Antarctica Orogen (Jacobs and Thomas, 2004) or 
the Kuunga Orogen of the post East Africa Orogen
(Meert, 2003). 
 Collision tectonics and related metamorphic 
evolution are also considered to realize the 
formation of Asian continent. Part of the  Sol-
Rondane research members through the JARE 
found new evidences of the deep part of collision 
zone metamorphism (UHT and diamond-bearing 
UHP) from greenschist- to granulite-facies 
metamorphic terranes in SE-Asia (e.g. Osanai et al., 
2004; Nakano et al., 2004). Following these results 
Japanese Antarctic geology team is going to be 
back to the Sor Rondane Mountains to understand 
the real collision tectonics and orogenic system in 
Gondwana during International Polar Year (IPY).
2. Geology of Sor Rondane Mountains 
 The  SW" Rondane Mountains consists mainly of 
low- to high-grade metamorphic rocks and various 
kinds of plutonic rocks, which intruded into the 
metamorphic basement. The metamorphic rocks 
can be classified into following eight rock types; 
(1) biotite-hornblende gneisses and hornblende 
gneisses, (2) garnet-biotite gneisses and biotite 
gneisses, (3) garnet-sillimanite-biotite gneisses, (4) 
amphibolites, (5) marble and calc-silicate rocks, 
(6) amphibole schists (7) meta-tonalite and (8) 
ultramafic rocks and mafic granulites. Rare 
ultramafic rocks and mafic granulites are observed 
as thin intercalations or small xenolithic blocks in 
the intrusive rocks only in the northern part.
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Fig. 1. Tectonic division of metamorphic rocks 
     from the Sor Rondane Mountains.
Orthopyroxene is found in hornblende-biotite 
gneisses, garnet-biotite gneisses and amphibolites 
in the northeastern to eastern part of the region. A 
cordierite-garnet-K-feldspar ssemblage is also 
found in garnet-biotite-sillimanite gneisses in the 
northeastern part. On the other hand, in the 
southwestern part where meta-tonalite and various 
amphibole schists are dominant, orthopyroxene 
and related granulite-facies mineral assemblages 
have not been found, but amphibolite- to 
greenschist-facies mineral assemblages are 
widespread. Thus the  Sol- Rondane Mountains can 
be divided into two terranes on the basis of the 
metamorphic conditions: granulite-facies metamor-
phosed north to eastern terrane (NE-terrane) and 
amphibolite- to greenschist-facies metamorphosed 
southwestern terrane  (SW-terrane). The boundary 
between the two terranes is a large shear zone of 
the Sor Rondane Suture (SRS) as the most 
important tectonic boundary (Osanai et al., 1992). 
The southwestern terrane is cut by the Main Shear 
Zone (MSZ: Kojima and Shiraishi, 1986). 
 Granulite-facies metamorphism is considered to 
have taken place during 1000 - 1100 Ma (Shiraishi 
and Kagami, 1992; Grew et al., 1992) or  —540 Ma 
(Asami et  al., 2005) in the NE-terrane. Plutonic 
activities are considered to be of 950 Ma and c. 
500 Ma (e.g. Takahashi et al., 1990).
3. Metamorphic evolution 
 The Sor Rondane Mountains is subdivided into 
seven zones (A to G from northeast to southwest) 
by the differences in their original rock 
constitutions (lithologically and chemically) and 
metamorphic evolution processes. Zones A to D 
and zones E to G indicate granulite-facies and 
amphibolite-facies metamorphism, respectively. 
Peak metamorphic conditions of zones B, C and D
are c. 8 kbar and c. 900°C through the 
thermobarometric works. Rutile needles in quartz, 
mesoperthite and inverted pigeonite as well as 
sapphirine-corundum as the typical ultrahigh-
temperature assemblages are also found in these 
zones. Prograde kyanite and staurolite are 
remaining in garnet and retrograde andalusite is 
forming in some pelitic granulites of zones B and 
C, whereas only retrograde kyanite-biotite-quartz 
is found in zone D. Zones E, F and G show clear 
amphibolite-facies mineral assemblages with peak 
conditions of up to c. 7-8 kbar, c. 700°C by the 
evidence of staurolite-quartz coexistence. Zone F 
indicates only very low-grade conditions due to the 
late shearing to form the MSZ. 
  Resulted from the above descriptions meta-
morphic evolution processes (P-T path) are 
classified into three; (1) zones B and C: clockwise 
P-T evolution started from high-temperature 
kyanite-stability field to andalusite-stability field 
through high to ultrahigh-temperature granulite-
facies condition, (2) zone D: recognize only 
retrograde process isobaric cooling started from 
high to ultrahigh- temperature granulite-facies 
condition to low-temperature and pressure 
conditions through the kyanite-stability field, (3) 
zones E, F and G: identify only retrograde process 
started from amphibolite-facies sillimanite-stability 
condition down to andalusite-stability  field, 
without any high-temperature evidences. 
 zone B
 /one  B&  C 
                                     /one D 
                                 zoneE& F
                              • 
0_ r a 
(7, (2). • 
                                  • 
         • ,/ 
                                   .•
             6f41 '011 ^ tlllfl 
                             Temperature  (
Fig. 2. Estimated P-T path for each zone.
4. Discussion and concluding remarks 
 Geology and estimated evolution processes of 
metamorphic rocks from the Sor Rondane 
Mountains in eastern Dronning Maud Land, East 
Antarctica would indicate a collision zone
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metamorphism of the granulite-facies metamor-
phosed NE-terrane and  amphibolitc-facies meta-
morphosed SW-terrane. One possibility to explain 
the evidences that SW-terrane (might be rapid 
retrograde metamorphism in zones E — G) moved 
on to the NE-terrane, where subducted collision 
boundary zone formed as zone D in NE-terrane. 
Zones B and C in NE-terrane would have taken 
place cooling and decompression gently without 
any collision effect. Strong deformation and 
shearing in zone F could be formed before 
collision. 
 Prograde P-T path for high- to ultrahigh-
temperature granulites from the Novalazarevskaya 
and Troll regions in western Dronning Maud Land 
estimated by Baba et al. (personal com.), who are 
also considering collision zone metamorphism in
those regions, is similar to that of zones B and C, 
while retrograde process is the same to zone D. 
Therefore, there is remaining a possibility to find 
the previous prograde mineral assemblages before 
reach up to the peak metamorphic onditions 
(UHT?). Another strong possibility is that diamond 
and other ultrahigh-pressure minerals and related 
eclogite-facies metamorphism will also be found as 
well as micro-continent collision zones in SE-Asia 
resulted to form an Asian continent. These 
dreaming possibilities would be suitable for 
making a new concept for next Antarctic geology.
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                                Abstract 
 Recent echnological dvances now permit he deployment of broadband seismic stations throughout 
Antarctica, enabling great progress in understanding the Antarctic crust and mantle, as well as seismic 
signals given off by large-scale ice movement. The 2001-2003 TAMSEIS experiment, which 
deployed 44 seismic stations along a 1300 km long line, demonstrates the potential of seismology for 
imaging the structure of the Antarctica. Surface and body wave tomography indicate that warm 
buoyant mantle extends beneath the mountains, inducing flexural uplift. We also discovered many 
25-150 s Rayleigh waves propagating across the array from Whillans Ice Stream (WIS). The entire 
slip episode has the seismic moment of a Mw 6.5 earthquake, but the seismic radiation is modest due 
to the source geometry and long time duration (— 20 minutes). We plan to extend these results with 
two major international broadband seismograph deployments during  IPY. The GAMSEIS project 
(under the AGAP umbrella project; IPY project # 67) will deploy seismographs across the crest of the 
Gamburtsev mountains (GM), in cooperation with an aerogeophysical survey and other national 
programs working in East Antarctica. Determination of the crustal thickness and upper mantle 
structure beneath the GM will help delineate the uplift mechanism and geological history of the GM. 
The POLENET project (IPY project #185) will also involve deployment of broadband seismographs in
West Antarctica, co-located with GPS receivers.
1. Introduction 
 Until recently, broadband seismic recordings 
from Antarctica were limited to a few global 
network stations deployed at permenent bases, 
generally around the perimeter of Antarctica. 
However, recently the technology has become 
available to carry out large deployments of 
autonomous broadband seismic stations within the 
Antarctic interior. 
 In this paper I will highlight some recent results 
from the 2000-2003 Trans Antarctic Mountains 
Seismic Experiment (TAMSEIS), providing an 
example of advances that may result from 
large-scale seismic experiments. I will then 
describe two internationally coordinated broadband 
seismograph deployments planned for the 
International Polar Year (IPY).
2. Recent Advances — the TAMSEIS 
project 
    The primary objective of the TAMSEIS 
project was to investigate he seismic structure of 
the lithosphere across the boundary between East 
and West Antarctica. 44 broadband seismic 
stations were installed in late 2001, extending 
from the Ross Sea to the East Antarctic Plateau 
with three major components (Figure 1): 1) A 
1300 km linear array of 17 seismic stations 
extending from the central regions of the East
Antarctic craton to the TAM (array 1), 2) an 
intersecting 400 km dense linear array of 16 
seismic stations extending from the coast across 
the TAM in the Dry Valleys region (array 2), and 
 3)  1  1 stations in coastal regions near Ross Island. 
Stations were installed using helicopters and twin 
otter aircraft, and used solar power. Station 
enclosures were heated to 10°C and power 
systems used low-temperature and low-power 
disconnects. During the operational period of 
the network (i.e., summer months), the data 
return from our stations was high (>80%) over a 
period of 5 to 6 months (October-March). 
Seismic noise levels on our stations (both rock 
and ice sites) were relatively low.
Figure 1. Station geometry of the  2001-2003 
 TAM  SEI  S experiment
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2.1 Crustal and mantle structure across the 
Trans Antarctic Mountains. 
   We use a genetic algorithm method to invert 
receiver functions and surface wave phase 
velocities for crustal and upper mantle structure 
[Lawrence et  al., 2006]. The receiver functions
-350  -150  -51)  0 
 Dismuce from  C:.  1  ((m
I :NO 2.7,0
Figure 2. Structure of the Transantarctic Mountains 
(TAM) as determined bythe  TAMSEIS deployment 
[Lawrence t al.,  2006b]. (top) Results from a joint 
inversion of receiver functions and Rayleigh phase velocities, 
showing a small crustal root and sharp change in mantle 
velocity beneath the crest of the TAM. (lower) Model 
constructed from seismic results and gravity showing support 
of mountain uplift resulting from both mantle buoyancy and 
crustal thickening.
provide valuable constraints on structure despite 
ice layer reverberations. The resulting structure 
shows that crustal thickness increases from about 
18 km in the Ross Island region to about 35-40 
km to the crest of the TAM. Mantle velocities 
are lowest beneath Ross Island and increases 
beneath the TAM and Wilkes Basin. Crustal 
thickness variations across the Wilkes basin and 
onto the East Antarctic craton are minor, with 
crustal thickness averaging 35 km.
2.2 Seismic Anisotropy from SKS splitting and 
surface waves. 
   SKS shear wave splitting measurements 
show a consistent and widespread pattern of 
about 1 s splitting and NE-SW fast directions 
beneath the TAM, Ross Island, and the Wilkes 
Basin,. This direction is in agreement with the 
fast anisotropic direction obtained for 30-80 s 
Rayleigh waves [Lawrence et al., 2006a], 
demonstrating that the anisotropy is located in the
uppermost mantle and probably represents fossil 
mantle fabric from past orogenic episodes.
2.3 Long-period seismic detection of 
ice-stream slip 
  Wiens et al [2006] found that the rapid slip 
events of the Whillans Ice Stream in Antarctica 
also radiate long period (20-150 s) surface waves. 
GPS receivers placed in the Whillans Ice Stream 
by the TIDES GPS experiment allow correlation 
of the seismic radiation with the slip 
characteristics, and show that the main coherent 
seismic radiation is associated with the onset of 
slip. Seismic methods offer significant 
possibilities for detecting and monitoring sudden 
ice stream slip.
3. The GAMSEIS IPY project 
  The uplift mechanism and history of the East 
Antarctic highlands are of great interest for polar 
science since the first glaciation of the Cenozoic 
nucleated here 34 Ma (figure 3) [Deconto and 
Pollard, 2003a]. Candidate mechanisms for the 
origin of the highlands include collisional 
tectonics, extensional tectonics, mantle plume 
(hotspot) processes, possibly augmented by 
underplating and/or retrograde metamorphism of 
eclogite, dynamic support by mantle convection, 
and erosional isolation of an elevated region 
protected from denudation by resistant cap rocks. 
Presently, without good constraints on the 
topography, crustal and mantle geophysics, and 
geology, the origin of the highlands is entirely 
enigmatic.
Figure 3. Ice accumulation 5.5 My following a change 
in atmospheric  CO2 according to the simulation of 
Deconto and Pollard [2003]. The first Cenozoic 
glaciation localized along the Gamburtsev mountains, 
making the determination of their uplift history and 
mechanism vital to understanding Antarctic history
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  The GAMSEIS IPY project is an 
internationally coordinated eployment of 25-35 
broadband seismographs over the crest of the 
Gambursev Mountains (figure 4). The proposed 
seismological investigations would provide 
detailed information on crustal thickness and 
mantle temperatures and thus provide key 
constraints on the origin of the Gamburtsev 
Mountains, and more broadly on the structure and 
evolution of the entire East Antarctic Craton. 
Understanding the origin of the Gamburstev 
Mountains and the structure of the East Antarctic 
Craton is also vitally linked to other first-order 
problems, such as the geological history of the 
East Antarctica, the role of its topography and 
heat flow on Earth's climate and glacial history, 
and geophysical and geological controls on 
subglacial akes.
1000 2000 3000 4000 
   ELEVATION
Figure 4. The GAMSEIS IPY project. Several 
national programs will be involved in deploying 
25-35 autonomous broadband seismic sensors over 
the Gamburtsev subglacial mountains during 
2007-2009.
4. The POLENET IPY project 
   Little is known about he origin and timing of 
major mountain uplift in the main highlands of 
West Antarctica, including the Marie Byrd Land 
Dome (MBL), Transantarctic Mountains (TAM), 
and the Whitmore Mountains. Three distinct 
hypotheses concerning the age and mechanism 
producing the high elevations of the MBL region 
have been proposed: 1) Paleozoic/Mesozoic thick 
crust [Luyendyk et  al., 2003]; 2) Cretaceous 
flexural uplift [Fitzgerald & Baldwin, 1997]; 3) 
A Cenozoic mantle plume [Weaver et  al, 1994]. 
Recent studies have strengthened the hypothesis 
of a mantle hot spot as the support mechanism of
MBL. For example,  high-vt (238U/204Pb) 
geochemistry of MBL Cenozoic volcanic rocks 
suggest a mantle plume source [Hole & 
LeMasureier, 1994], and seismic investigations 
suggesting the MBL is underlain by thin crust and 
low velocity upper mantle  [Winberry & 
Anandakrishnan, 2004; Ritzwoller et al.,  2001]. 
  The West Antarctic Rift System (WARS) is 
one of the largest regions of diffuse continental 
extension in the world, perhaps comparable in
some ways to the western U.S. Basin and Range. 
Topographic (and possibly tectonic) features of 
the WARS, such as the Bentley Subglacial 
Trench and other possible fault bounded basins, 
may control the onset and boundaries ofsome ice 
streams [Studinger et  al., 2001]. However, the 
pattern of rifting and the geologic history of 
WARS rift basins are virtually unknown. 
   The POLENET IPY project is a large-scale 
deployment of broadband seismographs, in 
coordination with a large GPS deployment 
(figure 5). 15 semi-permanent autonomous 
broadband stations and 22 temporary stations will 
be installed using small aircraft between 
2007-2009. Seismically determined images of 
crustal thickness, mantle velocity structure, and 
images of the 410 km and 660 km upper mantle 
discontinuities will provide means to directly 
discriminate between the above uplift 
mechanisms.
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Figure 5. The POLENET broadband 
 seismograph/GPS deployment relative to 
bedrock topography [Lythe  et  al.  2001], and 
tectonic features.  WARS=West Antarctic Rift 
system; TAM=Transantarctic Mountains. 
Dotted lines: crustal block boundaries (black) 
[AP=Antarctic Peninsula; TI=Thurston 
Island; MBL=Marie Byrd Land; 
 FWM=Ellsworth-Whitmore  Mtn  sl
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                             Abstract 
Our presentation will give introduction on an IPY project and IPY related activities for 
space-borne SAR observations of the Antarctic Ice Sheet in IPY 2007-2008. These activities 
aim to monitor detailed mass balance of the Antarctic ice sheet in the coast region by 
applying method such as SAR interferometry. They are planned under international 
cooperation i cluding Asian researchers. We will mainly mention on the activities below; 
(1) The IPY project  'Antarctic Surface Accumulation and Ice Discharge (ASAID)' 
Activity ID No: 88, Leader: Dr. Robert Bindschadler, NASA , USA 
Members join from about 10 countries including Japan (M. Omura, K. Shibuya and K. Doi). 
(2) IPY related activity  'Study of the Antarctic region by using ALOS/PALSAR data' 
An international consortium (Steering Committee: M. Omura, K. Shibuya) promoted by 
NIPR will have members from about 10 countries including Asian countries.
1. Introduction 
  Mass balance of the Antarctic ice sheet in the 
coast region is very important to estimate the sea 
level rise. An IPY project  'Antarctic Surface 
Accumulation and Ice Discharge (ASAID) 
(Bindschadler, 2005)' will study detailed ice 
discharge across the Antarctic perimeter. The 
project consists of three major activities and one of 
them adopts the space-borne SAR technique for the 
observation. At the same time, an IPY related 
activity  'Study of the Antarctic region by using 
ALOS/PALSAR (Advanced Land Observing 
Satellite,  `Daichi' / Phased Array type L-band 
Synthetic Aperture Radar) data' is promoted by 
NIPR, Japan. The authors are studying on SAR 
applications for the Antarctic observation (Omura 
et  al., 2003) and join these projects together with 
the Asian researchers.
2. Antarctic Surface Accumulation and 
Ice Discharge (ASAID) ID: 88 
 This IPY project is led by the R. Bindschadler, 
NASA, USA. Researchers from more than ten 
countries, including Japan, join the project. Three 
major activities in the project are 1) Spatial and 
Temporal Pattern of Net surface Accumulation, 2) 
Position and Velocity at the Grounding Line and 3) 
Ice Thickness at the Grounding Line (Bindschadler, 
2005). Our activity mainly concern on the second 
one. 
 Space-borne SARs have all-weather and 
day/night observation capability for a large area in
2-dimensionally. The system is very suitable for 
the researches in the Polar region. 
 Position of the grounding line, that is the 
boundary between the grounded ice sheet and the 
floating ice shelf or glacier, is the basic data to 
estimate the ice discharge. The project applies 
multi-satellite data analysis, mainly LANDSAT 
imagery (Bindschadler, 2006). The Japanese team 
will describe grounding line position by applying 
Interferometric SAR (InSAR) for data from 
JERS-1,  ERS-1/2 and ALOS/PALSAR. InSAR 
shows the grounding line position as a boundary of 
the distinct fringe pattern change or denser fringe 
distribution (see  Fig.1). 
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Furthermore, InSAR can depict the horizontal 
velocity of the ice body, if suitable data are 
available under the assumptions. 
3. Study of the Antarctic region by using 
ALOS/PALSAR data 
 This activity is carried out with close 
relationship to the IPY project ASAID but 
independently promoted by NIPR. An international 
consortium will be established for the activity. 
Researchers from about ten countries including 
China, Australia and Japan will join it. The 
consortium (Steering Committee: M. Omura, K. 
Shibuya) will provide archived  JERS-1 and 
 ERS-1/2 SAR data and newly acquired 
ALOS/PALSAR data for the Antarctica to the 
registered members under the contract with NIPR. 
Each member will analyze the data for the 
Antarctic researches. Detailed condition of the 
consortium will be fixed in the near future.
3. Concluding remarks 
 Outlines of the IPY project  'Antarctic Surface 
Accumulation and Ice Discharge (ASAID)  'and 
IPY related activity  'Study of the Antarctic region 
by using ALOS/PALSAR data' were described 
briefly. The framework for the SAR researches for
the IPY 2007-2008 will be established. It will 
facilitate SAR project by Asian researches.
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                        Abstract 
Poland is not a polar country. However, it has a long and rich tradition of research and 
exploration of these remote parts of the globe. Poland has taken part in all the major 
international projects related to polar exploration. During the first International Polar Year in 
1882-1883 Polish scientists were working in the northern parts of Siberia. During the second 
International Polar Year 1932-1933 Polish expedition passed the winter in the Arctic on 
 Bjornoya Island. During the third International Polar Year Polish Polar Station was founded 
in Hornsund Fjord on Svalbard, that is still in operation. The second polar station operating 
continuously since 1976 is Arctowski Station on King George Island in Antarctic. 
Preparations in Poland for the  4th IPY 2007-2009 have started already in 2003. Scientists will 
use two polar stations and two special ships, strengthened vessel HORYZONT II and research 
sailing vessel OCEANIA. Over 120 Polish researchers from 25 scientific institutions will be 
involved in international ctivities inside the IPY campaign. Scientists have submitted 58 Full 
Proposals. Over 70% of these projects are related to the Arctic.
1. Introduction 
   Poland is not a polar country and is situated 
over 3000 km away from the nearest polar area. 
However, it has a long and rich tradition of 
research and exploration of these remote parts of 
the globe. Poles (political prisoners), who were 
exiled to Russian Siberia, were the first Polish 
explorers of the Arctic. They took part in the first 
major international project related to the 
exploration of polar areas, the International Polar 
Year in 1882-1883. During the second International 
Polar Year 1932-1933 Polish year-long expedition 
passed the winter in the Arctic on Bjornoya. During 
the third International Polar Year Polish Polar 
Station was founded in Hornsund Fjord on 
Svalbard. This station is operating since 1978. The 
list of published papers, related to research on 
Svalbard, with contribution from Polish authors 
exceeds 3500. 
  Preparations in Poland for 4th IPY 2007-2009 
have started already in 2003. Scientists will use two 
polar stations. One of them is in the Arctic — Polish 
Polar Station in Hornsund, Svalbard, the second 
one in the Antarctic - H. Arctowski Station on King 
George Island. Each station can host 40 scientists. 
Two ships may be used for polar maritime work 
and service of the stations - ice-strengthened vessel 
 HORYZONT  H (1900 DWT, crew 17 persons + 40 
scientists) and research sailing vessel OCEANIA 
(300 DWT, crew 7 persons + 20 scientists). Over
120 Polish researchers from 25 scientific 
institutions of Polish Academy of Sciences and 
Polish universities will be involved in international 
activities inside the IPY campaign. Polish 
proposals submitted to the Steering Committee of 
IPY are in 58 Full Proposals for IPY 2007-2008 
Activities - Clusters. Over 70% of these projects 
are related to the Arctic.
 rW,‹:
Hornsund Polar Station 
at Spitsbergen, Svalbard 
   N  77'00'  08" 
   E  15°32'36"
Fig. . Location of Polish Polar Stations.
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2. Scientific interest in the Arctic 
   Scientists are eager to make research in the 
Arctic if the location is interesting and longer 
observations may be performed. The Atlantic 
sector of the Arctic satisfies these conditions in 
several ways: 
• Being a region of the  „polar cusp" effect. 
• Having active oceanic rifts and changing 
 structure of the lithosphere. 
• Occurrence of permafrost. 
• Showing annual fluctuations in the strength of 
 oceanic currents. 
Institute of Geophysics of the Polish Academy of 
Sciences (IGF PAN) is owner of the Polar Station 
at Hornsund, the main place for Polish scientists in 
the Arctic. The Station is located in South 
Spitsbergen National Park. Therefore it is difficult 
to reach the station but the environment around is 
not changed by human activity. The main Polish 
base is situated at the junction of Euroasian and 
American continental plates. The main topic of the 
research at Hornsund is  „Continuous observations 
of geophysical  fields at high geomagnetic and 
geographical latitudes". Glaciers near the Station 
are excellent for the study of interglacial physical? 
processes. Seismological recording is the basis for 
the study of Arctic seismicity. In particular, it 
provides unique data on seismic events in South 
Spitsbergen and glacial seismic events. The 
location of Spitsbergen is optimal for studying 
physical processes of the Aurora Borealis and the 
Polar Cusp. Measurements of geomagnetic field 
components together with those of atmospheric 
electricity elements, ionospheric absorption, and 
auroral observations provide information on the 
processes that occur in the magnetosphere and 
ionosphere under the influence of solar wind. 
Another important problem studied there is the 
determination of factors that affect the solar 
radiation inflow to the Earth's surface in the Arctic. 
Many programs performed at the Station concern 
the physical parameters investigated in the 
framework of the International Program Global 
Change. 
 The spatial range of the observations made 
comprises 1000 km above the ground and 10 km in 
Earth's crust. The current research comprises: 
• Measurement of the structure of the Earth's crust 
 by seismic methods. 
• Registration of the changes in geophysical fields. 
• Terrestrial cryosphere: 
  - permafrost, 
 - active layer thickness,
 - physical and chemical processes, 
 - glaciology, 
 - glacier geometry changes, 
 - glacier dynamics (tidewater glaciers), 
 - hydro-thermal structure of glaciers, 
 - snow cover on glaciers and land 
 - snow chemistry, 
 - snow thickness distribution. 
• Climate changes and related processes. 
• Marine and terrestrial ecology. 
   The team working inthe station changes once a 
year, at the beginning of the polar summer. In the 
summertime the team of technicians performs all 
repairs in living spaces and equipment. Polish and 
foreign scientific groups undertake specific 
research programs in spring and summer. 
   A few projects IPY use alsoseasonal stations; 
these bases are located in regions of special interest 
on Svalbard.
Fig. 2. Location of Polish activity at Svalbard.
  In 2002 Hornsund  fjord with the station was 
nominated to European flagship sites for 
biodiversity in the Arctic. 
   Institute of Oceanology, Polish Academy of 
Sciences in Sopot  (I0 PAS) runs regular 
oceanographic cruises to European Arctic, onboard 
research vessel r/v OCEANIA since 1987. The 
main field of interest is the Atlantic water outflow 
with West Spitsbergen Current, its inter annual 
variability and its consequences for the biodiversity 
and functioning of marine ecosystem. Besides
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open- sea and shelf research,  10PAS projects deal 
with  fjord ecosystems- especially with pelago-
benthic coupling and glacial sedimentation 
influence on benthic life. Hydrography, marine 
chemistry, marine biology, sedimentology are well 
represented in interdisciplinary p ojects. 
3. Polish activities during the 4th IPY 
 IO PAS is involved in number of international 
Arctic projects — e.g. DAMOCLES (6th FP EU), 
ArcOD — Census of Marine Life, MARBEF (6th FP 
EU, EUROCEANS. Close collaboration with 
Norsk Polarinstitutt, Alfred Wegener Institute, 
UNIS, AKVAPLAN is maintained.  10 PAS is 
involved in three clusters of IPY4. The institute is
open for expanding international collaboration, 
both in the field work (available space and ship 
time) and in laboratory activities. 
   In geodynamic a tivity Poland is a member of
IPY consortium "Plate Tectonics and Polar 
Gateways in Earth History" (PLATES and 
GATES). The main objective of the study "The 
Dynamic Continental Margin Between the Mid-
Atlantic-Ridge and the Bear Island  Region" is to 
improve our understanding of the structural 
architecture, the stress and dynamics of the 
continental margin near Bear Island. Seven 
European partners are involved in this project. 
Seismologists from Japan are invited to continue 
this research on Polish vessel. 
   Contribution to the IPY glaciological ctivity 
in the Arctic concentrates on the project 
GLACIODYN — The dynamic response of Arctic 
glaciers to global warming. Within the project 
special attention will be given to tidewater glaciers. 
Mechanism of the interaction between surface 
processes and dynamics (e.g. the influence of melt 
water supply on ice velocities and consequently 
calving rates) will be studied carefully. Due to the 
climate warming internal hydro-thermal structure 
of the ice mass will be transformed. A set of target 
glaciers have been identified for intensive 
observations for the period 2007-2009. Hansbreen 
is one of the target glaciers. It is located close to the 
Polish Polar Station. This key glacier and 7 others 
(for comparison of results) will be studied in the 
field and by remote sensing methods using modern 
techniques. A model of evolution of polythermal 
Svalbard tidewater glaciers will be developed. 
Glaciologists from Japan and China  are partners in 
GLACIODYN project.
   Fundamental causes of local climates as the 
basis of ecosystems differentiation and dynamics in 
the area of West Spitsbergen will be investigated 
by TOPOCLIM project. Its main objective is 
recognize and describe basic elements which form 
the local conditions in various geo-ecosystems in 
the area of Spitsbergen. The attention will be paid 
to the interactions between complex  relief, land 
cover, heat exchange, hydrological balance and 
atmospheric circulation. Network of meteorological 
measurements will be carried out in the area of 
Hornsund Fjord. The measurements combined both 
with archive of long term various data and GIS 
spatial analysis make possible to quantify and 
qualify influence of topoclimatological factors on 
to course of glacial, periglacial and biological 
processes. The results will be applied to the studies 
of ecosystem diversity and geo-ecosystem changes. 
Complimentary research, enabling broader 
comparisons may be done in Ny-Alesund region 
hosting three polar stations from Asia. 
   The team of Polish scientists will participate 
and coordinate research in 10 assignment tasks of 
the project KINNVIKA — Change and variability 
 of Arctic Systems Nordaustlandet, Svalbard. The 
variability of chosen elements of the polar 
environment in the Atlantic sector of the Arctic, 
determinate on the ground research managed in 
three the basin station and on selected areas at 
Svalbard in the period among International 
Geophysical Year 1957-1958 and IPY 2007-2009. 
Around 70 researchers from  15 countries and 45 
institutions are involved in the project. The project 
prepared by a steering committee embraces 26 
assignments in several thematic groups from the 
range of the atmosphere, biosphere, geosphere, 
climate, mass balance of ice, landscape, 
oceanography and sociology. Partners from Asia 
are welcome to this project. 
   Polish team takes part in POLARCAT — Polar 
Study Using Aircraft, Remote Sensing,  Slid  tc.e 
Measurements and Models, of Climate,  Chemistry, 
Aerosols and Transport. In POLARCAT around 
107 researchers from 76 institutions in 19 countries 
are involved. The main goal is to study the role of 
long-range pole ward transport of aerosols and 
trace gases for climate change in the Arctic. Polish 
assignment is to investigate influence of gaseous 
and particulate troposphere pollution on chemistry 
of atmospheric precipitation and climate change in 
Arctic and Antarctic. Atmospheric precipitation 
will be sampled for chemical (both inorganic and
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organic) and mineralogical composition at two 
stations: Hornsund in Svalbard and Arctowski on 
King George Island. Analyses of sulphur isotope 
and inorganic  Cl and Br compounds will be also 
made.
   One of the most interesting new projects which 
will start during IPY but will be continued in 
 2009-2011 is the deep, bottom reaching ice-coring 
in the accumulation part of Amundsenisen. 
Amundsenisen is the large ice plateau, 80 km2 in 
area, located in Southern Spitsbergen. 
Glaciological studies at Amundsenisen were started 
in 1980 when the Russian and Polish scientists 
drilled a bore hole in central part of the plateau to 
the depth of 583 m. DGPS measurements were 
performed in 1991, 2001 and 2006. Data of ground-
based radio-echo sounding show that 
Amundsenisen occupies a large depression between 
surrounding mountain ridges and is strongly 
controlled by geological structure. Its ice volume is 
c. 27.1 km3 and maximum measured thickness 
reaches 631 m. Up to now it is the highest 
thickness of  fire-ice cover at Svalbard. The main 
task of these studies is to collect data on the ice 
thickness, glacier surface elevation, bedrock 
topography and internal structure and bottom 
conditions at the ice plateau and in upper parts of 
its main outlet glaciers. The largest "flat" bedrock 
section is 450 m long. These reflections are similar 
to radar reflections from subglacial akes detected 
at many places of Antarctic ice sheet.
Fig. 3. Amundsenisen bedrock with potential lake 
       shown. 
   Judging by reflecting properties (character of 
fluctuation and power of reflected signals) and 
estimates of hydraulic potential field, the sections 
of "flat" bed might be interpreted as reflections 
from near-bottom water bodies. Scientists from 5 
countries are already involved in the research. 
Experienced specialists with equipment for ice
drilling in polithermal  firn and ice glaciers are 
invited to join the team. We may suspect hat water 
in this subglacial lake comes from the period before 
glaciation of Europe and Scandinavia.
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                             Abstract 
As a core activity of International Polar Year (IPY) 2007-2008, "Microbiological and 
Ecological Responses to Global Environmental Changes in Polar Regions" (MERGE) has 
been endorsed by the IPY committee (a Coordination Proposals No. 55). MERGE is an 
umbrella program that aims to understand the responses of terrestrial, lacustrine and 
supraglacial polar ecosystems to climate changes such as global warming. Three key 
questions have been selected to yield scientific achievements efficiently. Prokaryotic and 
eukaryotic organisms in terrestrial, acustrine and supraglacial habitats are targeted in terms 
of: 1) Diversity and biogeography, 2) Food webs and ecosystem evolution, and 3) Linkages 
between biological, chemical and physical processes in the supraglacial biome. The MERGE 
umbrella respects priorities of achievements by members; however MERGE also aims at 
yielding syntheses from the three selected themes. As a result, MERGE will submit a few 
holistic conclusions to IPY after major activities have finished.
1. Introduction 
  An integrated activity "Microbiological and 
Ecological Responses to Global Environmental 
Changes in Polar Regions" (MERGE) has been 
proposed to the International Polar Year (IPY) 
2007-2008, and endorsed by the IPY committee as 
a Coordination Proposal (No. 55). MERGE is an 
umbrella hosting a number of original IPY 
proposals. Three key questions have been selected 
to yield scientific achievements efficiently. 
Prokaryotic and eukaryotic organisms in terrestrial, 
lacustrine and supraglacial habitats are targeted in 
terms of: 1) Diversity and biogeography, 2) Food 
webs and ecosystem evolution, and 3) Linkages 
between biological, chemical and physical 
processes in the supraglacial biome. 
  The MERGE umbrellarespects priorities of 
achievements by members; however, MERGE also 
aims at yielding syntheses from the three selected 
themes. That is, the MERGE umbrella does not 
necessarily take a top-down approach but a 
bottom-up approach, and each bottom-up 
achievement comprises part of a holistic view. As 
a result, MERGE will submit a few holistic 
conclusions to IPY after major activities have 
finished. This lecture is to encourage more 
participations and contributions of North American 
and European scientists to MERGE.
2. Micropole as a precursor of MERGE 
   MERGE is an IPY Coordination Proposal that 
has been developed with the integration of a 
number of original proposals, or Expression of 
Intents (EoIs). One of the core EoI of MERGE was 
"Inventory of Microbial Diversity in Polar 
Regions" (MicroPole; EoI No. 429). Initially, total 
1086 EoIs were sent to IPY and integrated into 
total 402 Full Proposals, of which about 200 
promising ones were appointed as Coordination 
Proposals. 
  MicroPole, the  MERGE'  s precursor, was 
proposed to make an inventory of microorganisms 
living in the Polar habitats. Extremely cold and dry 
terrains of the Antarctica are among the most 
severe habitats on the Earth, and may be inhabited 
by selected extremophilic or extremotolerant 
microorganisms. On the other hand, the Arctic 
terrains may have experienced unique microbial 
successions due to the change in ice coverage by 
cyclic glaciation and deglaciation. Those Polar 
microbial communities (including microalgae, 
fungi, lichens, micro-animals, and habitat samples 
such as rocks and plants) are expected to involve 
novel and/or beneficial species, and construction of 
a polar microbial culture collection has been 
needed.
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  MicroPole targeted at: 1) basic understanding 
of evolution and phylogeny of polar 
microorganisms, and 2) industrial assessment of 
unique characteristics of polar microorganisms as 
potential biological resources, in collaborations 
with glaciological, limnological, and plant 
ecological studies. Proposed field activity included 
collection and primary cultivation of 
microorganisms from polar habitats, general 
characterization, and preparation for short- to 
long-term preservation for detailed and 
sophisticated analyses. 
  MicroPole was to facilitate an inventory of 
microorganisms (including microalgae, fungi, 
lichens and micro-animals) inhabiting pristine and 
human-impacted polar habitats. The planned study 
sites included: 1) vegetated terrains, 2) dry terrains, 
3) ponds and lakes, and 4) glaciers and sub-glacier 
lakes  (Okamoto et al., 2004; Naganuma et al., 
2005). Surveys of microbial assemblages 
(microflorae) in pristine habitats were to provide 
the "natural reference" to be compared with those 
of human-impacted areas. 
3. MICROMAT and POMIDIV 
  Another core EoI of MERGE was "Polar 
Microbial Diversity: Exploration, Function and 
Exploitation" (POMIDIV; IPY  EoI No. 846) that 
was regarded as a successor of the fruitfully 
finished program MICROMAT, 1998-2001. 
MICROMAT was an academic industrial 
partnership which aimed to improve knowledge of 
the biodiversity of bacteria, protists and fungi in 
Antarctic microbial mats and to test this 
biodiversity for novel compounds of potential 
biotechnological use. MICROMAT was funded by 
an EU Framework Programme IV. 
  For the cultivated biodiversity, classical and 
novel isolation methods were used. Phenotypic and 
genotypic characteristics of the strains were 
determined. Modern molecular strategies, based on 
the 16S/18S rRNA gene sequences were used for 
genotypic haracterization of the microorganisms, 
in order to establish a standard taxonomic 
approach (Tindall et al., 2000; Brambilla et  al., 
2001; Buffan-Dubau et  al., 2001; Hodgson et  al., 
2001; Pringault et  al., 2001). The diversity of 
pigments and light-protective compounds were 
also assessed. Isolated strains of bacteria, fungi and 
protists were screened for novel cold-tolerant 
enzymes and bioactive compounds. The nucleic 
acids extracted from the samples were also
submitted to screening for genes coding for 
proteases, cellulases and peptide synthetases. 
  Having such a successful precursor, POMIDIV 
was proposed to study the diversity of microbial 
organisms in terrestrial, freshwater and marine 
polar ecosystems, including cryoconites, benthic 
mats (in lakes, melt waters and the marine littoral), 
sea-ice, crusts on rocks and soils, volcanic springs, 
and endolithic biota. This activity was to include 
the isolation of strains, and the morphological and 
genotypic characterization of strains and 
environmental samples. POMIDIV was to use 
phylogenetic and population genetic methods to 
assess the origin, evolution and population genetics 
of selected strains. POMIDIV planned to use 
physiological experiments, and molecular-genetic 
and genomic approaches, in combination with 
monitoring studies in selected areas, to reveal how 
key organisms have co-adapted to the extreme 
polar environment and how they respond to 
inter-/intra-annual environmental changes uch as 
light climate, temperature, and nutrient 
concentrations. The isolated strains were to be 
screened for biotechnological nd pharmaceutical 
purposes. 
  POMIDIV also proposed to study and exploit 
the metagenome of these communities in order to 
access the diversity of functional genes from 
uncultivated microorganisms. Ultimately, 
POMIDIV was to contribute to a better 
understanding of what biological and 
environmental processes have shaped polar 
microbial communities and which factors will 
likely to be important in the context of future 
climate change. 
4. International collaboration in MERGE 
  Many scientists from North American as well as 
European countries have already been the member 
of MEGRE, and are encouraged to utilize MERGE 
to achieve each Arctic scientist's own goal. 
MERGE will prepare two key lists of wishes and 
offers and try to match them for filed activities. 
This "matchmaking" may be extended to 
extra-MERGE activities, including the existing and 
planned projects. 
  In order to share data and samples, common 
methodologies are vitally needed. For example, 
common PCR primer sets to characterize 
macro-/microflorae should be used among us. An 
international program "Regional Sensitivity to 
Climate Change" (RiSCC) of the Scientific 
Committee for Antarctic Research (SCAR)
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discussed over this issue; however, the RiSCC 
protocols do not necessarily cover latest molecular 
techniques. We may have to develop "MERGE 
standard protocols", in close collaboration with the 
RiSCC successor program, viz., Evolution and 
Biodiversity in Antarctica: the Response of Life to 
Change (EBA). That is, MERGE is, in a sense, a 
sister and focused activity of EBA 
  Building a formal data archive is also a mission 
of MERGE. Data collected under the MERGE 
umbrella should be stored in a "formal data 
archive". We have not shaped the structure of the 
archive yet. In addition, Education, Outreach and 
Communication (EOC) is an important aspect of 
IPY. MERGE should construct easily accessible 
paths for general public. International efforts to 
develop data archives and EOC paths should be 
essential in MERGE.
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Abstract
The presenting author had the opportunity to participate in the 46th Japanese Antarctic 
Research Expedition (JARE46) from November 28, 2004 to March 24, 2005. During the 
expedition, a total of 262 water, soil and rock samples were collected from various sites in 
inland and coastal areas of the continent. Taking into consideration the various environmental 
conditions from which the samples were obtained, we initially focused on several parameters 
for screening microorganisms. These include low temperature (psychrophiles), high salt 
concentration (halophiles), and low nutrient availability (oligotrophs). Cultivation was 
performed under both aerobic and anaerobic onditions. At present, from 20 different growth 
media, we have isolated over 1000 different microorganisms based on growth characteristics, 
and colony morphology and color.  16S rRNA sequences have been determined for over 100 
of these strains. A number of strains displayed low sequence similarity, less than 95% 
identical, to previously characterized bacteria, suggesting that these strains may be 
representatives of novel genera. A low number of halophilic archaea have also been isolated. 
We also examined the presence of photosynthetic organisms, and observed photoautotrophic 
growth from a rock sample. 16S rRNA sequencing indicated that the organism was a 
cyanobacterium. Several heterotrophic bacteria seemed to grow in a dependent manner along 
with the cyanobacterium. In the presentation, I will present the latest status of our findings 
and introduce several examples of the extremophiles from Antarctica.
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                            Abstract 
We have collected marine  biofilms around the Dasan, Korean Arctic Station located at 
Ny-Alsund, Svalbard, Norway (79°N, 12°E). We analyzed bacterial diversity of the 
 biofilms using culture technique, phylogenetic analysis, and DGGE (Denaturing Gradient 
Gel Electrophoresis) method. Phylogenetic analysis of 16S rDNA sequences indicated that 
the marine  biofilm-forming bacteria belong to alpha-, beta-, and gamma-Proteobacteria, 
the CFB group, and High GC Gram-positive bacteria. Lichens are predominant and 
important flora in the terrestrial ecosystem of Antarctica. Therefore, we collected 225 
lichens from the King Sejong, Korean Antarctic Station on King George Island, Antarctica 
 (62°13'  S, 58°47' W), and identified them according to nuclear large subunit rRNA genes 
as well as morphological characteristics. During the IPY  20072008, we are going to 
analyze the diversity of Antarctic bacteria from marine biofilms and compare to that of 
Arctic bacteria. We are going to analyze the diversity of Arctic lichens and compare to 
that of Antarctic lichens. This project will contribute to identify polar organisms in marine 
and terrestrial ecosystems.
Marine Bacteria
 Study on bacterial diversity of the Arctic and 
the Antarctic provides potential benefits by 
storing new gene pool as well as by finding new 
bacterial taxa. The understanding bacterial 
diversity also gives new insights into the 
biological mechanisms of adaptation to and 
tolerance of cold environments. Bacteria can 
adhere to natural or artificial surfaces, and form 
sessile multicellular communities known as 
 biofilms (Dalton & March 1998)  Biofilm is a 
complex microbial community including diverse 
species with various functions. We used a PCR-
DGGE approach combined with the analysis of 
clone libraries of 16S rRNA gene fragments to 
monitor bacterial community in Arctic biofilms.
  We collected  biofilms formed on a floating-
pier and a plastic cable under seawater which 
were located around the Dasan, Korean Arctic 
Station at Ny-Alesund, Svalbard. The collected 
samples were diluted in distilled seawater, and 
spread on marine agar plates. They were 
cultured at 10  t and 25  r, and bacterial isolates 
were  preserved in glycerol media (15%, v/v) at 
—80  r . Total genomic DNA was extracted from 
1 ml of isolates using an AccuPrep genomic
Cultured Uncultivated
Fig.  1. Comparison of cultured vs uncultivated 
  strains from the Arctic marine biofilms
DNA Extraction kit (Bioneer, Korea). Nearly 
full-length 16S rRNA gene sequences were 
amplified by PCR using primers 27F (5'-AGA 
GTT TGA TCN TGG CTC AG-3') and 1518R 
(5'-AAG GAG GTG ATC CAN CCR CA-3'). 
The full-length sequences were submitted to the 
Advanced BLAST search program to identify 
the sequences of any closely related organisms. 
The related sequences were preliminarily 
aligned with CLUSTALW (Thompson et  al., 
1994) and manually adjusted with the aid of 16S 
rRNA secondary structure information using 
PHYDIT (Chun 1995). The phylogenetic
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analyses were performed using PHYLIP 
(Felsenstein 1993), and the phylogenetic trees 
were determined using the  neighbor-joining 
method with Kimura's two-parameter (Saitou & 
Nei 1987).
 Phylogenetic analysis of 16S rDNA sequences 
indicated that the marine bacteria belonged to 
y-proteobacteria, Gram high GC+, and CFB 
group (Fig. 1). The phylogenetic analysis of 110 
clones which were randomly selected from 16S 
rRNA gene clones library showed that the most 
frequent clone was an uncultured Cvtophaga sp. 
DGGE of the partially amplified  16S rRNA 
genes was performed and DNA fragments in the 
most intense bands were sequenced. The 
majority of retrieved sequences were associated 
with an uncultured bacterium and an uncultured 
Cytophaga sp. Diversity of cultured bacteria was 
quite different from bacterial diversity obtained 
from cultivation-Independent methods.
Lichens
 The Antarctic is defined geographically as all 
lands and adjoining ice shelves south of latitude 
60°S. King George Island is the largest island in 
the South Shetland Islands belonging to 
maritime Antarctic zone and is located about 120 
km from the Antarctic Continent. The island 
spans from the north east to the south west 
between latitude  61°50' and  62°15'S and 
longitude 57°30' and  59°01'W. Floristically, this 
island possesses two vascular plants and diverse 
bryophytes and lichens.  (Ovstedal & Lewis 
Smith 2001). The island is one of the best places 
for studying the evolution of lichen-forming 
fungi of Antarctica, because of its geological 
locality and diversity of lichens (Kim et  al. 
2006). Lichens are symbiotic organisms of 
mycobiota (fungi) and photobiota (algae or 
cyanobacteria). Some lichens are nature's 
pioneers that are the first to penetrate into the 
areas emerging from beneath the ice and have a 
successful evolutionary strategy to adapt in 
extreme environmental conditions and resulted 
in diverse, abundant and important flora in the 
terrestrial ecosystem of Antarctica (Olech 2004). 
The first floristic study of Antarctic lichens was 
reported by Dodge in 1903 (Olech 2001). The 
recent significant study of Antarctic lichens was 
carried out by  Ovstedal and Lewis Smith (2001)
that provided descriptions and keys to identify 
genera and species. They recognized 427 species 
in Antarctica and South Georgia. Until recently, 
some morphological information on lichen 
forming fungi from King George Island was 
reported (Inoue 1993; Olech 2004; Osyczka & 
Olech 2005; Kim  et  al. 2006). Olech (2001) 
reported 325 lichen species and 68 lichenicolous 
fungi from the Antarctica area, while currently, 
294 species are recorded from King George 
Island (Olech 2004). Kim et  al. (2006) reported 
62 lichen species around the King Sejong, 
Korean Antarctic Station at Barton Peninsula on 
King George Island. However, molecular 
phylogenetic studies on lichens in the King 
George Island are not reported yet. Here, 54 
Antarctic lichen-forming fungi reported by Kim 
et  al. (2006) were analyzed using the sequences 
of ITS and LSU rDNAs to investigate the 
phylogenetic relationships among lichens from 
Antarctic and other continents.
 Among Sixty-two lichen collections from 
King George Island (Kim et al. 2006), 54 macro-
lichen specimens were examined in this study. 
Total DNA was extracted from freezed 
specimens using a freeze-crusher  (SK200, 
Tokken, Japan), and genomic DNA were 
extracted using Plant DNA mini-kit (Qiagen, 
Germany). The  ITS1-5.8S-ITS2 and partial  nuc-
LSU rDNA were amplified using the primers 
 ITS (5'-CTT GGT CAT TTA GAG GAA 
GTA A-3') and LR5 (5'-ATC CTG AGG GAA 
ACT TC-3'). Sequences of the PCR products 
were determined by overlapping sequencing 
reactions on complementary DNA strands with 
primers,  ITS1F, ITS4 (5'-TCC TCC GCT TAT 
TGA TAT GC-3'), LROR (5'-GTA CCC GCT 
GAA CTT AAG C-3'), and LR5. Phylogenetic 
trees were inferred from the data sets by 
 neighbor-joining method (NJ), maximum 
parsimony (MP), and Bayesian inference using 
likelihood criterion.
 The Antarctic species were distributed over 
the diverse lichen lineages. The orders, 
Acarosporales, Agyrales, Lichinales, and 
Pertusariales formed monophyletic lineages 
respectively. However, the order, Lecanorales 
arose multiple times within the  ascomycetes 
forming a polyphyletic group as proposed by 
Reeb et  al. (2004). The families, Cladoniaceae, 
Lecanoraceae, and Ramalinaceae were
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polyphyletic groups. Relationships among most 
major lineages (family ranks) were often poorly 
supported by bootstrap analysis. 
 This study is the first comprehensive floristic 
study on lichen-forming fungi of King George 
Island, Antarctica, using molecular techniques. 
Here, we provided the phylogenetic information 
of 54 lichen-forming fungi from King George 
Island, Antarctica, which are distributed over the 
diverse lichen lineages. Among them, some 
formed unique lineages. From twenty nine 
species of 22 genera were used in this study, six 
species have been known as endemic to 
Antarctic. In the tree of nLSU rDNA sequences, 
those six species and most of other Antarctic 
species formed unique phylogenetic lineages. 
GenBank BLAST search of six endemic species 
to Antarctica shows they have unique sequences 
distinguished from those from other continents. 
To elucidate the presence of unique Antarctic 
lineages with confidence, additional Anatactic 
and other continental taxa needed to be analyzed. 
The present study also suggests that molecular 
analysis can be used as a supplementary tool for 
lichen identification and the floristic study using 
molecular techniques. However, in some cases 
the phylogeny obtained from a single gene or 
gene region might also reflect the evolution 
which may be different from the species 
evolution (Hillis 1987; Doyle 1992). The 
number of Antarctic lichen-forming fungal taxa 
examined in this study is too low to allow 
critical discussion of relationships within the 
lichen-forming fungi. Therefore, for better 
understanding of the phylogenetic relationships 
of Antarctic lichen-forming fungi, information 
of multi-locus sequences i  required.
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                           Abstract 
This project (IPY EoI 205) aims to analyse the diversity of microbial communities, with 
emphasis on prokaryotes, in sites which appear to be ecologically distinct from one another, 
e.g.  penguin rookeries, dry inland soils, moss and lichens environments (protected areas), and 
oil spill and former waste dump sites (areas impacted by human activities). For this purpose, 
we plan to employ molecular biology techniques which include extraction of genomic DNA 
from environmental samples, amplification of 16S rDNA by polymerase chain reaction, and 
running Denaturing Gradient Gel Electrophoresis to fingerprint communities and to detect 
spacio-temporal variation. The abiotic parameters of each study site, e.g. temperature, 
humidity, light intensity, pH, salinity, organic and inorganic components of the soil/sediment, 
will be measured to correlate with the microbial diversity as a means to assess the ecological 
role of the microbes. The data generated may support or dispel notions of prokaryote 
communities, e.g. ubiquity of species or endemism at different latitudes and between 
Antarctic and arctic sites. Pure bacterial cultures will be isolated and studied for novel 
abilities. We have on-going collaboration with British Antarctic Survey and Korea Polar 
Research Institute, and are grateful to Australian Antarctic Division and National Centre for 
Antarctic and Ocean Research of India, for supporting expeditions to their respective 
Antarctic stations. We are positive about he sharing of samples whereby different analyses 
will be conducted in different laboratories which later pool the results. We look forward to 
greater interaction and exchanges between groups, e.g. SCAR EBA, MERGE and 
MESAO/EBESA, by way of meetings, mutual visits and short attachments.
1. The Malaysian Antarctic Research 
 Programme (MARP) 
 Malaysia is one of the latest entrant and 
definitely a non-traditional country to engage in 
polar research. The Academy of Sciences Malaysia 
(ASM) first voiced interest in Antarctic research 20 
years ago but it was only in 1998 that MARP was 
formally set up when New Zealand kindly allowed 
our scientists to work in Scott Base. The initial 
studies, conducted by scientists from the 
University of Malaya, were on atmospheric and 
chemical sciences. Studies in the biological 
sciences were initiated in 2001 when the Australian 
Antarctic Division accepted a number of research 
proposals and generously allocated 2 berths each 
austral summer for Malaysian scientists to work in 
Casey station. Many Malaysian biologists "cut 
their tooth" in Antarctic research in Casey. To 
sustain the research interest of its scientists and 
also to reach out and educate the general public 
about he country's "crazy" venture into Antarctica, 
MARP conducts biennial international symposia. 
The first Malaysian International Seminar on
Antarctica was held in Kuala Lumpur in 2002, the 
second was held in Penang in 2004, and the third 
will be held in Kota Kinabalu in March 2007. An 
international seminar was held in 2005 in 
conjunction with the centennial celebration of the 
University of Malaya. Workshops on specific areas 
such as microbial pigment analysis, Antarctic 
winds, and earth modeling systems were also 
conducted. 
 As a result of the expeditions, participation at 
international meetings such as the SCAR Open 
Science Conferences and our own meetings, 
MARP scientists have established collaboration 
with the national Antarctic programmes of New 
Zealand, Australia, UK, Korea, India, South Africa, 
Germany, Chile, Argentina and USA, and their 
group members have undertaken expeditions to the 
stations of these countries. 
 MARP currently supports 15 projects covering 
remote sensing and modeling, atmospheric, 
biological, and geological sciences. 7 Expression 
of Intent (EoI) projects from Malaysia have been 
accepted by the IPY 2007-2008 committee
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 (http://classic.ipy.org/development/eoi/search.php),
and these have been incorporated into umbrella 
groups such as MERGE and other IPY full 
projects.
2. Arctic Research 
 With Antarctic research well in place, MARP 
scientists looked towards having access to the 
arctic for comparison of field environments and 
microbial communities with Antarctica. Dr. 
Yeadong Kim, the Chair of the Asian Forum for 
Polar Sciences (AFOPS) in 2005, learned of our 
aspirations when he attended MARP's conference 
in 2005, and initiated collaboration between our 
scientists and the Korea Polar Research Institute 
(KOPRI)'s scientists. As a result, 3 MARP 
biologists visited KOPRI's Dasan station in 2006, 
and our studies are ongoing.
3. Biological studies — Malaysian 
perspectives 
 When the national call came up in 2000 for 
Malaysian scientists to submit proposals for 
Antarctic research, many of us have no knowledge 
of the status of Antarctic science, nor could we 
fathom working in environments vastly different 
from the tropics. Therefore, our proposals are 
based on existing expertise, e.g. assessment of 
bacterial polyhydroxyalkanoates (PHA), then to 
correlate the ability of Antarctic bacteria to 
produce PHA and a functional role in the different 
types of environments  (penguin rookery, mossy 
soils, dry desert, former dumpsites, etc.). It is 
important to know the chemical-physical properties 
of the different environments, therefore, our 
research group comprises multi-disciplinary 
expertise. Research methodologies and protocols in 
the laboratory may not differ very much whether 
one works with tropical or polar samples. However, 
scientists from the tropics need proper training to 
conduct fieldwork in Antarctica and the arctic to 
collect samples or set up experiments. We 
particularly appreciate the 10 days pre-departure 
conference and training that the British Antarctic 
Survey insists that all people going to Antarctica 
for the first time must undertake. We also need to 
learn how to handle the environmental samples. 
One of our biggest challenges is to transport he 
samples from the poles to Malaysia as they should 
be stored in the cold (to prevent cell and DNA 
deterioration). For the chemical-physical nalyses, 
large amounts of samples are required. Some of the 
above issues are less problematic with the arctic
samples because Ny-Alesund where Dasan station 
is located, has facilities such as liquid nitrogen, 
ovens, and molecular studies may be conducted. 
The arctic stations are accessible by air, which 
reduces traveling time. Antarctic stations abide by 
very strict conduct with respect to the use of 
solvents which limits the extent of molecular work 
that could be conducted at the stations.
4. Biological and Functional Diversity of 
Procaryotes Communities 
 The above EoI (#205) was drawn up after much 
discussion with and help from my collaborator 
from BAS. Scientists from KOPRI, NCAOR India 
and AAD are also involved in this project. We are 
studying 2 main aspects:
4.1 Assessment of bacterial communities in 
samples collected from ecologically distinct sites 
  We use culture-independent techniques, i.e. 
extraction of total genomic DNA from the soil or 
sediment, amplification of the 16S rDNA by 
polymerase chain reaction, and running 
Denaturing Gradient Gel Electrophoresis to 
fingerprint communities and to detect 
spacio-temporal variation. The abiotic parameters 
of each study site, e.g. temperature, humidity, light 
intensity, pH, salinity, organic and inorganic 
components of the soil/sediment, will be measured 
to correlate with the bacterial diversity as a means 
to assess the ecological role of the bacterial 
communities. The data generated may support or 
dispel notions of prokaryote communities, e.g. 
ubiquity of species or endemism at different 
latitudes and between Antarctic and arctic sites 
(Tan et  al., 2006a). Experimental plots are set up in 
situ to study the effects of some environmental 
parameters on the bacterial communities. Such 
experiments have to be properly planned so that 
any impacts on the natural environment would be 
minimal. This also entails the investigator to 
summer at the stations. For studies on the temporal 
variation, if any, of the bacterial communities over 
summer and winter, our colleagues who winter at 
the stations collect samples at the same sites and 
send to us  (Salwoom et  al., 2006).
4.2 Isolation and screening of polar bacteria for 
specific biochemical abilities 
 Pure bacterial cultures are isolated and screened 
for novel abilities such as the accumulation of 
intracellular PHA (Tan et  al., 2006b) or the 
production of biosurfactants (Sharmila et  al., 2005).
39 —
Some of these isolates would be studied in detail 
for comparison with tropical strains having similar 
abilities.
5. Collaboration during IPY 2007-2008 
and beyond 
 We appreciate the incorporation of our EoI 
under MERGE and MESAO/EBESA, and we are 
on the mailing list of SCAR EBA. We will 
continue the planned studies with BAS and KOPRI, 
and hope to establish new collaboration with 
members of relevant groups. As some colleagues 
have pointed out, it may not be possible nor 
prudent for members of a research group to go on 
expeditions to several places in Antarctica nd the 
arctic just to collect samples. We support the 
proposal that common-interest groups share 
samples. For that to work well, the respective 
aspects of study for each group should be well 
defined, and there should be regular interaction 
between the groups for discussion on data and joint 
publications. There is merit for different groups to 
study the same aspects, and compare data. 
Significant differences in data could be correlated 
with the handling of samples or transport over long 
distances. Coming from a non-traditional country 
in polar research, I feel that MARP scientists and 
graduate students would benefit much from short 
attachments o laboratories which are established
in polar research.
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                               Abstract 
Polar oceans play an important role in the global carbon cycle. However, we lack understanding of the 
air-sea CO2 fluxes and the factors controlling the fluxes in these huge water bodies in large part due to the 
scarcity of data. Therefore, it is of paramount importance to increase observations in the polar oceans. 
Here we outline work planned to compare Air-Sea Fluxes of  CO, in the Southern Ocean and the Western 
Arctic Ocean along with initial observations in these areas (CFCSOA, EoI  #1017). Adjacent ocean regions 
will also be studied. Research will focus on the distributions of  pCO2, air-sea carbon fluxes and their 
controlling factors. This work will be conducted on R/V Xuelong cruises during the international polar year 
(IPY) in 2007/2008. There are three overarching objectives: (1) to install a high-resolution underway 
 pCO2 systems on the ship; (2) to achieve aquantitative understanding of the variability of sources and sinks 
of  CO, in the polar and sub-polar regions from underway measurements of atmospheric and surface water 
 pCO2 and related chemical, physical, meteorological parameters; and (3) to provide observational 
information for evaluating the role of the polar regions in global change.
 I. Introduction 
 The polar oceans, with the Arctic Ocean in the 
north and Southern Ocean in the south, cover 
20-25% of the total area of the global ocean. 
Their cold water masses that are ice covered as 
well as the deep-water-ventilation sites in the 
ice-free areas can potentially influence global 
climate over a broad range of timescales (Walsh, 
1989). The Arctic Ocean is rapidly changing with 
thinning and retreating of the sea ice due to its 
sensitivity to global warming. In addition, the 
Arctic Ocean has and will receive more terrestrial 
organic materials due to the thawing of permafrost. 
These changes in ice cover and input of terrestrial 
organic carbon are thought o alter the absorption 
of the atmospheric carbon dioxide. The Southern 
ocean also exerts a major control on atmospheric 
carbon dioxide content. Because of their large 
areas, both the Arctic and Southern Oceans can 
influence the ocean sink for atmosphere CO2 and 
thus affect global climate. Therefore, the CO2 
uptake capacity of the Southern and Arctic Oceans 
need to be studied. The CO2 uptake capacity of the 
ocean is affected by its chemical, physical and 
biological properties. For instance, previous 
studies (Takahashi et al., 2002) showed that the 
Sub-Antarctic Zone (40°S to 50°S) contains low 
carbon dioxide levels in surface waters while 
regions to the north and south have appreciably
higher levels. This is a clear indication of the 
geographic and temporal extent of CO2 sources and 
sinks. Thus the variability of CO2 uptake in 
relation with the properties of oceans, and the 
biological and physical processes controlling 
surface water CO2 levels need to be investigated. 
However, because of their remote location and 
harsh conditions, there are only few data sets of the 
polar oceans. Systematic long-term observations 
of air-sea CO2 fluxes are especially scarce. Results 
of the proposed work will provide important 
information for understanding the rate of CO2 
uptake in the polar oceans. This, in turn, will 
assist us to understand past variations of CO2 
uptake, and to predict future carbon dioxide uptake 
by the ocean. This research is of paramount 
importance to determine the controls on 
atmospheric  CO2 levels and its affect on global 
warming.
2. Goals 
  China has a polar icebreaker, Xuelong (Snow 
Dragon), which has annual cruises to the Arctic 
and Antarctic region. The Xuelong traverses 
ocean areas where only limited  pCO2 data are 
available. The goals of the research on the ship 
include: 1) to develop a high-resolution underway 
 pCO2 system to measure atmosphericand surface 
water  pCO2 levels; 2) from these underway
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measurements and measurement of related 
chemical, physical, meteorological p rameters, to 
achieve a quantitative understanding of the 
variability of sources and sinks of CO2 in the polar 
and sub-polar regions, and of the processes that 
control the  pCO2 variations; and 3) to provide 
observational information for evaluating the role of 
polar egions in global change. 
3. Instrumentation and Method 
 An advanced automated underway  pCO2 
observation system built by General Oceanics in 
Miami FL, USA in cooperation with investigators 
sponsored by the Office of Oceanic and 
Atmospheric Research (OAR) of the National 
Oceanic and Atmospheric Administration (NOAA) 
will be installed in the ocean carbon cycle 
laboratory on board of R/V Xuelong, during the 
upcoming IPY cruise this year. A 
thermosalinograph, and underway chlorophyll-a 
and oxygen sensors will be installed at the same 
time and interfaced with the system. 
  The Xuelong annually traverses regions in the 
Antarctic Ocean where CO2 data are scarce. Every 
two years, it also circumnavigates heAntarctic 
continent offering a near-synoptic view of surface 
water  pCO2 levels in this region. With these new 
underway systems, the R/V Xuelong will conduct a 
special cruise that visits the Arctic and Southern 
Oceans along with a long meridional transect 
between these waters in the 2007/08 during IPY. 
4. Key Scientific Questions 
  The Southern Ocean is a large body of water that 
is unique in that it spans the entire globe in the 
southern hemisphere. The Southern Ocean is a sink 
for atmospheric CO2 (Metzl et al., 1995; Robertson 
and Watson, 1995; Schneider, 1995; Louanchi et 
al., 1999; Louanchi and Hoppema, 2000; Gao et al., 
2001). In comparison, however, the central region 
of the western Arctic Ocean is not generally 
regarded as a large sink for atmospheric CO2 
because the sea ice cover inhibits air-sea CO2 
exchange. However, the change of sea ice extent in 
the Arctic is rapidly changing this situation. Along 
the receding ice edge, the primary production is
high such that there is a strong uptake of 
atmospheric  CO2, which makes the western Arctic 
carbon asink. 
  Another difference from the Southern Ocean is 
that the Western Arctic Ocean is a relatively 
isolated, semi-enclosed area. In the Southern 
Ocean, water in the sub-Antarctic region is 
well-mixed by the strong westerly winds. The 
absorbed CO2 is transported along isopycnal 
surfaces and then stored in the Antarctic 
convergence zone (Caldeira nd Duffy, 2000).
However, the ultimate fate of CO2 absorbed in the 
Arctic Ocean is more complicated in that there is a 
complex exchange of water between the North 
Pacific and the Arctic Ocean through a narrow and 
shallow passage of the Bering Strait. Water 
exchange and associated biogeochemical processes 
and carbon transformations in the western Arctic 
Ocean and the sub-arctic Pacific are not well 
understood.
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Fig. 1. Tracks of the cruise between Zhongshan and Great 
Wall stations during the CHINARE-16 1999-2000. 
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Fig. 2. Distributions  ofpCO2 and chlorophyll-a from 
Zhongshan to Great Wall stations during  CHINARE-16, in 
December 1999. The break is because the water supply line 
broke due to an ice jam.
4.1 Differences in  pCO2 Distribution in the 
Arctic and Southern Ocean based on Previous 
Data 
 While both polar oceans contain the coldest 
water and thus similar thermodynamic properties 
for dissolved CO2, their carbon fluxes are different 
because of differences in geographic environments, 
biological ecosystems, and currents. 
 The data collected during the previous 
CHINARE cruises reveal similarities as well as 
distinctive differences between both regions (Figs. 
 1  -4). 
 In the Southern Ocean, CO2 levels are different
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between the southern India Ocean and the southern 
Atlantic Ocean sectors (Figs. 1-3) because of 
different biological production as manifested by 
different chlorophyll-a levels. From Figs. 2 and 3 
we can see that, in general, there is a good 
correlation between chlorophyll-a nd  pCO2 in the 
Marginal ice zone (MIZ) of the Southern Ocean. 
  In the Western Arctic Ocean, there is no such 
clear correlation. The section along 169°W can be 
divided into three parts from the Bering Strait to 
the pack ice edge. They are the exchange area 
between Pacific and Arctic oceans, which is 
influenced by Bering inflow water (area A), the 
melting ice zone (area B), and the pack ice zone 
(area C), respectively (See Fig. 4). 
 The  pCO2 of area A is affected by the Bering 
inflow water, causing large fluctuations. At the 
boundary between the Bering inflow water and the 
melting ice zone, there is a lateral branch of Bering 
Inflow water that crosses the 169°W section 
(Overland and Roach, 1987; Weingartner et  al., 
1998). The high  pCO2 values are caused by a 
branch of Pacific water originating from Alaska 
Coastal Current (ACC). This high  pCO2 is caused 
by the  run-off effect (Chen et al., 2004). In the 
pack ice zone,  pCO2 increases with latitude, with 
the exception the area near 72.5°N, which is 
influenced by the Pacific water inflow 
(Weingartner et  al., 1998). This area appears to be 
mainly influenced by biological processes. 
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4.2 Key Biogeochemical Processes 
 The data from the 1999 and 2000 cruises raises 
several questions: What caused the differences of 
 pCO2 distribution between Polar Regions? What 
are the main driving forces? What effects do key 
biogeochemical processes have on the air-sea 
exchange of  CO-, in the Polar and Sub-polar 
regions? 
  It appears that the primary production controls 
the distribution of  pCO2, and thus the carbon 
fluxes in austral summer in the marginal ice zone 
(MIZ). However, the primary production cannot 
explain the  pCO2 in zones far removed from the ice 
edge and the sub-polar regions of the Southern 
Ocean. Other processes must be involved. 
  Furthermore, a single process cannot explain the 
complicated features observed in the Western 
Arctic Ocean. For example, along 169°W section 
in Chukchi Sea,  pCO2 levels are mainly controlled 
by Bering inflow water, sea ice melting water, and 
biological production (Fig. 4). 
 To accurately evaluate the carbon fluxes in the 
Southern Ocean and the western Arctic Ocean, key 
processes on carbon cycling in both ocean areas 
need to be better quantified. Comparison of the key 
processes between polar oceans can help us to 
understand their different responses and feedbacks 
in the future in response to global change.
4.3 Polar Carbon Sink: Uncertainties and 
Variability 
 One of the problems that must be addressed 
regarding carbon fluxes in Polar Regions is the 
uncertainty. Compared with the other oceans
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around the world, data from the polar oceans are 
scarce, which makes the accurate valuation of the 
carbon fluxes in Polar Regions problematic. 
 Another important problem is the variability of 
the carbon sink, seasonally and inter-annually. At 
present, it is believed that the carbon sink in the 
Southern Ocean fluctuates and is affected by the 
Antarctic Circumpolar Wave (ACW) (Louanchi 
and Hoppema, 2000). In the western Arctic Ocean, 
however, it is probably affected by the receding ice 
edge, due to rapid warming. 
 However, much of the details regarding the 
sources and sinks of carbon in the Polar Regions 
are still unknown. This project will improve our 
knowledge of carbon cycling in the Polar Regions. 
The first aim is to provide spatial and temporal 
distributions of  pCO2 in surface seawater of the 
polar and sub-polar zones, and corresponding 
air-sea CO2 fluxes. 
4.4 Polar Carbon Sink and Global Change: 
Responses and Feedbacks 
 Global change has been changing the 
environment and most likely the carbon fluxes in 
the Polar Regions. It is critical to obtain more 
knowledge about the carbon fluxes in Polar 
Regions. In addition, we need to be able predict he 
future besides knowing present. Therefore, it is 
also crucial to know the responses and feedbacks 
of the carbon cycle in Polar Regions in order to 
model the future response to the global change. 
Our proposed polar research program will provide 
much needed answers to these pressing issues.
5. Expected Results 
 The study of the differences in carbon cycling 
between the polar oceans will greatly help us to 
understand the role of these regions in the global 
climate change. In carrying out such a program, we 
anticipate the following results: 
 First, it can provide spatial and temporal 
distributions of  pCO2 in atmosphere and in surface 
seawater of the polar and sub-polar zone, and the 
corresponding air-sea CO2 fluxes. 
  Second, key processes influencing carbon 
cycling in the Southern Ocean and the western 
Arctic Ocean can be identified and quantified. 
  Last, it enables us to create an observational 
baseline to accurately evaluate changes in the 
future in response to global change. 
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                            Abstract 
Collaborative oceanographic/marine biological studies in the Indian Sector of the Antarctic 
Ocean will be conducted during IPY on board the RTV Umitaka Maru of Tokyo University 
of Marine Science and Technology. Main survey areas will be off Lutzow-Holm Bay and 
off Adelie Land and George V Land. Investigations at former area were also conducted in 
2002/03 and 2004/05 austral summer, and inter-annual variations of ecosystem and environ-
ment in marginal ice zone will be compared with previous results. This is a part of the 
JARE STAGE program. In the latter area, mesopelagic organisms will be sampled inten-
sively by using various types of  trawls and plankton nets for the study of biodiversity as a 
part of CAML program in collaboration with Australia and France. An educational course 
for graduate students will be opened on board for contributing IAI curriculum.
1. Introduction — Historical overview on 
the contribution of  Umitaka Maru to the 
Studies in the Antarctic Ocean 
 The Japanese Antarctic activities started in the 
International Geophysical Year of 1957-1958. 
The 1st Japanese Antarctic Research Expedition 
(JARE) was organized to establish a station in 
Antarctica, and was dispatched on board the Ice 
breaker Soya. Newly built (1955) Research and 
Training Vessel (RTV) Umitaka  Marti II of Tokyo 
University of Marine Science and Technology 
(TUMSAT, formerly Tokyo University of Fisher-
ies) accompanied Soya at the occasion. Since 
then Umitaka Mar II conducted 4 Antarctic opera-
tions for oceanographic and fisheries study. 
 Umitaka Maru III was established in 1973 and 
also conducted 4 operations participating First and 
Second International Experiment (FIBEX,  1980/81 
and SIBEX, 1983/84) for BIOMASS (Biological 
Investigations of Marine Antarctic Systems and 
Stocks). The 4th cruise was conducted in 
1995/96 off Wilkes Land after a long break. 
TUMSAT started new collaborations with National 
Institute of Polar Research (NIPR) and with Aus-
tralian Antarctic Division (AAD) by the exchange 
of information and samples obtained by RV 
Shirase and RV Aurora  Australis (see Chiba et al. 
1999; 2000). 
 Umitaka  Mart, IV was established in 2000 and 
had 3 Antarctic operations: along the slope of 
Kerguelen Plateau and off Adelie Land in 2002/03, 
off Lutzow-Holm Bay and off Adelie land in
2004/05, and off Lutzow Holm Bay in 2005/06. 
The main objectives on these cruise were  'Studies 
on Ocean Structure and Marine Ecosystem Dy-
namics in the Indian Sector of the Southern Ocean' 
as a project of TUMSAT, which is also a part of 
JARE STAGE (STudies on Antarctic ocean and 
Global Environment).
2. Contribution of Umitaka Maru in IPY 
2007-2008 
 Tentative cruise track of Umitaka  Mani in 
2007/08 is shown in Fig. 1. Umitaka  Mart, will 
leave Cape Town on December 21 and have one 
week observation off  Lutzovv—Holm Bay mainly 
for JARE STAGE program and call port at Fre-
mantle on January 26. Umitaka  Maru will leave 
Fremantle on January 26 and have a 15 day obser-
vation off Adelie Land and George V Land mainly 
for CAML (Census of Antarctic Marine Life pro-
gram then call port at Hobart. 
 On the route between ports and survey areas, 
shallow CTD casts, primary production measure-
ments by  13C method, bio-optical observations, and 
vertical hauls of a NORPAC twin net (45 cm di-
ameter, 100 and 330  pin mesh) will be conducted 
daily at stations, and Continuous Plankton Re-
corder towing and aerosol sampling during cruis-
ing.
2. 1 Investigation off Lutzow-Holm Bay 
 Main objectives in this area are the same as
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Fig. 1. Tentative cruise track of Umitaka  Mani in 
 2007/2008 austral summer
those on the previous Umitaka Maru cruises: 
process tudy of marine production in the seasonal 
sea ice zone, simultaneous observations of aerosol 
with Showa station, air-sea CO2 exchange, collec-
tions of epi- and meso-pelagic organisms by a 
NORPAC net, an RMT (Rectangular Midwater 
Trawl), and an otter trawl. Deep CTD casts and 
mooring of current meters will also be conducted 
for studying deep water formation and circulation. 
Several scientists from  NIPR and other institutions 
will join in this leg.
2.2 Investigation off Adelie Land and George V 
Land 
 Main objective in this area is the contribution to 
CAML program under Australian-French-Japanese 
collaboration, which will be presented by Hosie et 
al. in this symposium. 
 TUMSAT-NIPR group has been studying on the 
environmental control of ecosystems during pre-
vious Umitaka  Maru cruises mainly along 140°E 
meridian transect and found a large annual fluctua-
tions of phytoplankton biomass and composition of 
zooplankton such as euphausiids, salps, copepods 
and amphipods. Elucidation of controlling factor 
is another objective in this area.
2.3 International Antarctic Institution 
 The Inter National Antarctic Institute  (IAI) is a 
consortium for multinational, multidisciplinary 
educational effort to be developed uring the IPY.
IAI was first proposed by the University of Tasma-
nia in Hobart and now the  IAI has partners from 19 
institutions in 12 countries. TUMSAT, NIPR and 
Hokkaido University are members of  IAI in Japan 
and have been exerting effort to open cross cred-
ited courses for accreditation of Master degree. 
TUMSAT will provide a field training course on 
board during Umitaka  Maru 2007/08 cruise. 
Scientists from Japan and other countries will be 
requested to be teachers in this course. Ph D 
course students from Japan and other countries will 
be invited to do their own research project as well 
as to be research assistants for the course.
3. Conclusions 
  Umitaka Maru has a long history in the research 
and education in the Antarctic Ocean. The cap-
tain and crew, also teachers for  'The Advanced 
Course of Fisheries' have profound knowledge and 
experience in oceanographic investigations and 
have been well collaborating with scientists in pre-
vious Antarctic cruises. Umitaka Maru IV has 
various new facilities to meet multidisciplinary 
study such as a trawl winch for large nets, titanium 
armored cable winch and Teflon coated NISKIN X 
bottles for clean water sampling, armored cable 
winches for deep cast of CTD (10,000m) and RMT 
and other opening closing nets (6000m).  I expect 
that Umitaka Maru will be used an effective plat-
form for the Antarctic Ocean research during IPY 
years and later by utilizing its property. Partici-
pation of scientists from various countries on the 
cruise is also expected to enhance the educational 
performance in IAI.
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                           Abstract 
The Census for Antarctic Marine Life (CAML, IPY Project 53) will investigate the 
distribution and abundance of Antarctic marine biodiversity and how it will be affected 
by climate change. It is a major ship-based research programme in the austral summer of 
2007-2008 involving scientists from 30 countries and 14 vessels. CEAMARC is the 
Australian, French and Japanese contribution to CAML involving ships, scientists and 
students from all three nations. This collaboration is a highly coordinated and 
comprehensive survey of the plankton, fish, benthos and oceanography of the waters 
north of Terre  Adelie and George V Land of Eastern Antarctica. CEAMARC will provide 
a robust benchmark for East Antarctica gainst which the effects of future change can be 
measured. It seeks to understand the processes that have lead to the evolution and 
survival of the current biota, so we can predict how the biota may respond to future 
change.
1. Introduction - CAML 
 The polar regions are experiencing greater rates 
of climate change than elsewhere on the planet. The 
biota of the regions are uniquely adapted to the 
extreme environments in which they exist, and may 
be vulnerable to shifts in climate. There is an 
urgent need to identify and establish the state of the 
various communities in the Antarctic, at all levels 
from virus through to vertebrates, and in particular 
their diversity, so that we can understand the effects 
of climate change and natural variability on the 
ecosystems of the region. The Antarctic region is 
expected to be particularly vulnerable to global 
warming, through the reduction in sea ice and 
decline in sea ice biota, conditions favouring warm 
temperature species and permitting invasive species, 
as well as increased CO2 leading to ocean 
acidification, increased UV exposure, and possible 
effects of harvesting impacts. Although there have 
been numerous biological surveys around 
Antarctica, especially in the last 2 decades, our 
current knowledge of Antarctica's marine 
biodiversity is still patchy. For the most part almost 
nothing is known about the mesopelagic, 
bathy/abysso-pelagic and benthic biota of the 
slopes and deep-sea abyssal plains or about the 
biota associated with hydrothermal vents, cold
seeps, and seamounts. 
 The Census of Antarctic Marine Life seeks to 
rectify this by studying the evolution of life in 
Antarctic waters to determine how this has 
influenced the diversity of the present biota and to 
use these observations to predict how it might 
respond to future change. It is a five year project 
that will focus the attention of the public on the ice-
bound oceans of Antarctica, reaching its peak of 
activity during the International Polar Year (IPY) in 
2007/08 (www.caml.aq). It will investigate the 
distribution and abundance of Antarctica's marine 
biodiversity, how it is affected by climate change, 
and how change will alter the nature of the 
ecosystem services currently provided by the 
Southern Ocean for the benefit of humankind, e.g. 
food, biological products, atmospheric carbon 
absorption, bio-climate feedback though dimethyl 
sulphide production. CAML aims to show what is 
known, unknown and probably unknowable about 
the Southern Ocean. The project will integrate 
knowledge across all regions, biomes, habitats and 
fields of study to strengthen our knowledge of 
ecosystem dynamics in this high latitude, ocean 
system, and only through a multi-scale level of 
investigation will a better understanding of the 
diversity and status of Antarctica's marine life be
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obtained. CAML will be potentially the largest 
survey of the Antarctic marine biodiversity ever 
conducted. 
 CAML will provide a robust benchmark for 
tracking future change in the Antarctic marine 
environment. With reference to earlier "Discovery" 
voyages some assessment can be made of faunal 
changes occurring over the past 60-70 years. The 
CAML will leave legacy sites for future 
comparability studies. It will employ  modern 
genomic scientific techniques and contribute to the 
Barcode of Life project, as well as integrating with 
other Census of Marine Life projects. In particular, 
the CAML will interact very strongly with the 
Arctic Ocean Diversity project ArcOD (IPY project 
333), drawing comparisons between differences in 
ecological structure and dynamics between the 
Arctic and Southern Oceans. 
        Census ofAntarctic Marine Life - Ships in IPY
Map produced bythe Australian A tarctic Data Centre 
Map Catalogue no  13356 
 Fig. 1. CAML ship sampling during IPY. The red areas 
denote sampling by Japan for STAGE north of Syowa (2) 
and the Australia-France-Japan survey of eastern Antarctic 
(1). The green areas denote sampling areas of other nations. 
  The dashed lines are transects using the Continuous 
                Plankton Recorder.
2. CEAMARC 
 The key focus of CAML is a major ship-based 
research program in the austral summer of  2007-
2008. Scientists from about 30 countries and 50 
institutions on 14 research vessels will conduct 
various surveys around Antarctica in support of 
CAML, either as individual national projects or 
through consortia of nations (Fig. 1). Some projects 
will also be conducted on tourist vessels. 
 Japan, Australia and France are working together 
during CAML in the Collaborative East Antarctic 
Marine Census (CEAMARC) studying the
plankton, fish, benthos and oceanography of the 
waters north of Terre  Adelie and George V Land. 
This is a region where all collaborators have 
previously conducted research. The area 
corresponds with Area C of Japanese Antarctic 
Research Expedition Studies on the Antarctic 
Ocean and Global Environment (STAGE) program. 
Australia and Japan worked together in a 4 ship 
time-series tudy of the sea-ice ecology of this area 
in  2001/02. France has conducted inshore studies of 
the plankton, fish and larvae in the coastal waters 
north and to the east of their station Dumont 
d'Urville. CEAMARC now provides an 
opportunity to combine the resources of Australia, 
France and Japan to conduct a more coordinated 
and comprehensive survey of the region using ships, 
scientists and students from each nation. 
 The survey area has been identified by these 
nations as a region that has been poorly studied 
compared to the Atlantic and Indian Ocean (Prydz 
Bay region) sectors, yet offers some of the best 
conditions to study the effects of sea ice dynamics 
on the biota of the region, especially on krill-salp-
plankton interactions and flow on effects to fish, 
penguins, seals and the benthos. This region is also 
useful for studying variation in plankton and 
protistan communities which have an effect on 
climate through dimethyl  sulphide production and 
absorption of atmospheric  CO2 and links with 
previous Australian-Japanese studies, Australian-
French monitoring of biogeochemical processes, 
and French-Belgian-Australian studies of fish 
larvae and plankton in this area. 
 Below 200 m depth, there has been very little 
study in the eastern Antarctic region of the fish and 
cephalopod biodiversity, deep water plankton, the 
benthos and the environmental parameters that 
control these communities. Some important 
differences in the composition of the fish fauna, as 
well as striking interspecific differences at 
cytogenetic level have already been observed in the 
coastal fish fauna (from 0 to 200m depth) of the 
Terre  Adelie sector, suggesting important 
divergences between populations. We will 
investigate the diversity of the fish fauna (from 
gene level to fish habitats) compare these with 
similar studies in other sectors of the Antarctic 
Ocean. Knowledge of the composition and 
community structure of the benthos is essential to 
help explain the distribution of bottom and near-
bottom dwelling fish and the impacts of 
commercial trawling. However, there is inherent 
value in studying the benthos to understand the 
evolution of the communities and how they have 
adapted to the unique Antarctic environment, which 
has long been isolated from other continental 
systems. Some groups are poorly represented in the
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Antarctic or absent, such as shrimps and crabs, 
whereas for other groups there is a very high 
general and localised species endemism, e.g. 
Amphipoda, Echinodermata, Pycnogonida,  Isopoda, 
and Polychaeta. The Antarctic benthos is noted for 
its high degree of species diversity, high biomass 
and gigantism among some groups. 
 The macrozooplantkon of the upper water 
column (surface to 200m) have been moderately 
well-sampled in eastern Antarctic waters between 
Syowa Station and the Ross Sea. The main target of 
the research was Antarctic  krill Euphausia superba 
as a key species in the Antarctic marine food web. 
Macrozooplankton were studied, often more as a by 
catch, but detailed diversity and community 
ecology studies were undertaken. Smaller 
mesozooplankton, such as small copepods of <3 to 
4 mm, have been poorly studied, as have the deep-
water zooplankton fauna and gelatinous 
zooplankton in general. There have been few 
comprehensive sampling of the meso- and 
bathypelagic pelagic species, yet previous studies 
have reported very high species diversity. 
Gelatinous zooplankton often dominate the deeper 
waters, but they have often been ignored while 
some are difficult to sample and preserve because 
they are fragile. CEAMARC, together with the 
wider CAML program, will specifically target the 
mesozooplankton and gelatinous zooplankton and 
especially the deeper zooplankton.
traditional sampling. Of particular interest will be 
the effects of iceberg gouging on benthic 
communities and how they respond. This will be a 
useful indication of the potential impacts of bottom 
trawling. The side-scan sonar, video and existing 
geological data will be used to set sampling sites to 
get representative samples from most sediment 
types and depths (Fig. 3).  
 Frernzintle 
 Jan  26
3. Sampling Plan 
 Most of the sampling will be conducted from 
Australia's Antarctic research vessel and from the 
 Umitaka Maru of the Tokyo University of Marine 
Science and Technology. The French resupply 
vessel  l'Astrolabe may also conduct limited 
supplementary plankton sampling in the inshore 
coastal region. The Australian vessel is scheduled 
to leave Hobart on 28 November and commence a
30 day oceanographic survey in support of the IPY 
project Climate in Antarctica and Southern Ocean 
(CASO). This will involve full water column 
conductivity-temperature-depth CTD probe casts 
every 30 minutes of latitude. Geochemical studies 
will also be undertaken for the IPY-GEOTRACES 
 project. 
 Twenty-three days are then scheduled in January 
2008 for a detailed survey of the demersal fish and 
benthic biota of the continental shelf and slope, 
between 138 and 146°E longitude (Fig. 2). Various 
traditional sampling gear such as beam  trawls, 
benthic sleds and sediment grabs will be used. In 
addition, side scan sonar and underwater video will 
assist with the classification of the sea floor and 
benthic communities, and to collect images of 
organisms that are poorly sampled or damaged by
Fig. 2. CEAMARC survey area (blue) and routes to and 
from the survey area. Dates are indicative only and may 
                     change.
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Fig. 3. An example of proposed benthic sampling sites in 
the Adelie Basin, in the east of the CEAMARC survey area, 
  based on the bioregionalisation by Beaman and Harris 
                 (2005).
 Umitaka Maru will conduct a 15 day study of the 
pelagic communities, protists, plankton, fish and 
cephalopods through the water column, along three 
north-south transects (Fig. 4). This is scheduled for
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early February. Again, a traditional suite of gear 
will be employed, such as Niskin bottles on a CTD, 
various plankton nets, rectangular midwater trawl 
(RMT, a standard krill and macrozooplankton 
survey net in Antarctica), and international young 
gadoid pelagic trawl (IYGPT) net. We also plan to 
use video imaging to observe zooplankton, notably 
gelatinous forms, and cephalopods that are poorly 
sampled by traditional nets. Umitaka Maru will 
also be conducting a similar study in JARE STAGE 
Area A north of Syowa (Fig.  1) for the National 
Institute of Polar Research. Data collected in that 
area will also contribute to CAML. 
             Pelagic sampling
4. Southern Continuous Plankton 
Recorder Survey 
 The Japanese and Australian vessels, as well as 
the other CAML vessels, will tow continuous 
plankton recorders on route to and from their 
respective survey areas (Fig. 1). Other underway 
data will also be collected. The SO-CPR Survey is 
an international program endorsed by the Scientific 
Committee on Antarctic Research (SCAR) that has 
been developed by Australia and Japan  (http://aadc-
maps.aad.gov.au/aadc/cpr/index.cfm). The survey 
now also involves Germany, New Zealand and the 
United Kingdom. The overall aims of the Survey 
are to map the spatial and temporal patterns of 
biodiversity of the plankton through the region, and 
then to use the sensitivity of plankton to 
environmental change as early warning indicators 
of the health of Southern Ocean. CPRs will be an 
important survey tool for CAML and will provide a 
circum-Antarctic synoptic assessment of the
mesozooplankton in the summer of 2007-08. Other 
nations are encouraged to participate in the CAML 
CPR survey as well as the SO-CPR Survey in the 
long term.
4. Protocols and Data 
 Data collected during CAML will be made 
available through the SCAR Marine Biodiversity 
Information Network (SCAR-MarBIN), another 
IPY initiative. SCAR-MarBIN provides a single, 
easy access point to marine biodiversity. It 
compiles and manages existing and new 
information on Antarctic marine biodiversity by 
coordinating, supporting, completing and 
optimizing database networking. The network is 
also linked to larger biodiversity initiatives uch as 
Ocean Biogeographical Information System (OBIS, 
www.iobis.org) - the information component of the 
Census of Marine Life (CoML, www.coml.org). 
SCAR-MarBIN has collated records from 38 
databases to date. Details are at 
 www.scarmarbin.be. 
 The CAML Scientific Steering Committee has 
endorsed a series of protocols for sampling and 
sample processing to ensure the data are of 
sufficient quality and value for analysis and 
comparison between regions and also for 
comparison with past, current and future surveys. 
These protocols cover everything from microbes to 
top predators and both traditional and new 
methodologies such as DNA barcoding. Details are 
available at the CAML website www.caml.aq.
5. Conclusion 
 The CAML project is ambitious but we are 
confident that with the degree of enthusiasm 
demonstrated already and the level of resources and 
ship time committed we will achieve our aim of 
providing the most comprehensive assessment of 
the current status of Antarctic marine biodiversity. 
It is also hoped that new collaborations will be 
developed that are as strong and productive as that 
between Japan and Australia. 
 Sometime in the future, the census will need to 
be conducted again to gauge the degree of change 
in biodiversity. That census will be conducted by 
the current generation of students and young 
scientists and their involvement in CAML is 
strongly encouraged.
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                             Abstract 
The Coordinated Enhanced Observing Period (CEOP) of Global Energy and Water 
Cycle Experiment (GEWEX) and Climate and Cryosphere  (CliC) projects have 
recognized the need to advance knowledge of energy and water cycle processes in cold 
regions and identified shared targets in terms of observation, data integration and 
interoperability, and scientific objectives that are compliant with the goals of the IPY 
effort. Accordingly, the CEOP in the Polar Year project (CEOP-IPY) is being proposed 
that focuses on four main objectives including: (1) Convergence ofObservation and Data 
Integration, (2) Long-term Variation of Snow Distribution i  the Northern High Latitude 
Region and Its Impacts on Atmospheric Circulation, (3) Water and Energy Budgets, and 
(4) High Mountain Hydrology Including Glacier unoff.
1. Introduction 
 The CEOP-IPY effort includes multiple 
observation and science activities within the fields 
of Meteorology, Hydrology, Glaciology, Remote 
Sensing, and Database sciences. CEOP has evolved 
components to integrate observations based on 
coordination among field science groups, space 
agencies, and NWP centers in the local, regional 
and global scales. Other synergistic elements of 
CEOP that are also multidisciplinary include: 
components required to exchange and disseminate 
observational data and information including data 
management that encompasses functions such as 
Quality Assessment/Quality Control, access to data, 
and archiving of data, data integration and 
visualization, and information fusion.
2. Key Science Targets 
 Sharing common recognition of the need to 
advance knowledge of energy and water cycle 
processes in cold regions and identifying shared 
targets in terms of observation, data integration 
and interoperability, four main research objectives 
are focused by CEOP-IPY.
2.1 Convergence of Observation and Data 
   Integration 
 Through the CEOP-IPY activity  CliC and 
CEOP will collaborate in the design and 
assembly of a diverse and unique dataset that 
would be used to help define the snapshot of the 
cryosphere and the polar region hydrological
cycle during the  IPY period and beyond. The 
specific targets include an establishment of a 
reference site/basin network in cryosphere 
regions and integrated satellite products covering 
cold regions. 
 There are reference sites already active in 
CEOP and  CliC in regions where snow occurs 
and development of a template for 
homogenization of the snow data from existing 
sites has already been undertaken. This scheme 
will be used to obtain and utilize such data to link 
the relevant sites and, thereby, to lead to a more 
complete precipitation record. 
 Facilities of selected existing sites will be 
enhanced to provide comprehensive observation 
and also new sites will be added that can be 
classified as "supersites". Such sites will provide 
data through the entire IPY period and yield 
special measurements necessary for the 
CEOP-IPY work including snowfall, snow depth, 
permafrost, and isotope data. The effort will aim 
to exploit data being taken at applicable sites and 
integrate it by using state of the art convergence 
and integration tools that have been developed as 
part of the initial phase of CEOP (see 
http://www.ceop.net/).
2.2 Long-term Variation of Snow Distribution 
  in the Northern High Latitude Region and 
   Its Impacts on Atmospheric Circulation 
 These steps will allow the long-term variation 
of snow distribution in the northern high latitude 
region to be quantified and its impacts on 
atmospheric circulation to be better understood.
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The focus will be on seasonal and inter-annual 
variation of land hydrological conditions and the 
strategy will be to utilize snow and soil moisture 
products provided by satellite (SSM/I). These 
data will be subjected to validation with the 
in-situ data and impact analyses and model 
analysis intercomparisons will be carried out as 
well. This work will also lead to land surface 
model improvement for regional climate studies 
where this has been difficult in the past including 
in permafrost areas.
studies that lead to improved applications of the 
newly developed tools in water resources 
management. This will take enhanced collaborative 
research in reference basins (including glaciers), 
intercomparison of impacts of climate change on 
water resources in those areas and cooperative 
discussions and analyses with the communities 
working on issues related to semi-arid regions that 
may be linked with the high mountain regions 
under study.
 2.3 Water and Energy Budgets (WEBs) 
 WEBs analyses will take the form of validation 
and intercomparison studies based on the unique 
coordination with the reference site operators, 
satellite science teams and numerical weather 
prediction (NWP) and modeling centers, which 
will be providing the required enhanced data 
products during the selected study time frame. This 
extensive gathering of in-situ, satellite, and model 
output data that will be applied to advance 
progress that will provide not only insights into 
problems with current model simulations of WEBs 
but also how WEBs behave on diurnal to seasonal 
time scales in northern geographical locations. The 
effort will confront the modelers with new and 
useful research observations. Several individual 
model comparisons can be expected to be 
undertaken, with global, regional, and land surface 
models (LSM). These individual comparisons will 
be organized into international intercomparisons 
involving multiple models being compared over 
multiple domains. 
 The goal of this effort will be to quantify 
progress toward understanding what components 
of the water and energy cycles in northern latitudes 
can be observed, and how well they can be 
simulated, leading to improved prediction of 
WEBs at local to global scales. In specific the 
Intercomparison among the large river basins 
facing to Arctic Sea, such as the Lena, Ob, 
Yenisey, and Mackenzie will be undertaken and 
the impacts of WEB variations in the basins on 
atmospheric circulation and land processes will be 
addressed including snow, permafrost, soil 
moisture, vegetation fluxes and land water. The 
technical goals will be the improvement of GCM's 
coupled with Land Data Assimilation (LDAS) 
schemes, down-scaling and land atmosphere 
coupled Data Assimilation Schemes (DAS) with 
river runoff included.
2.4 High Mountain Hydrology Including 
    Glacier runoff. 
 The high mountain hydrology element of the 
CEOP-IPY activity will aim to focus on process
3. Results to be Achieved 
1) A multi-disciplinary approach and technology 
   for integration of data from satellites, surface 
   stations and models that is capable of 
   producing physically consistent data setsof 
   hydrological cycle parameters and cryospheric 
   elements and has the potential to integrate 
   other types of environmental data. 
2) A network of reference sites in cold regions 
   contributing long-term observations. 
3) The establishment of multidisciplinary 
   "supersites" that would include cryospheric 
   observations in their set of measurements with 
   CEOP as main means for data integration is a 
  key deliverable of endorsed proposal  #105 
   (State and Fate of the Cryosphere). 
4) Integrated ata sets of water/energy cycle in 
   cold regions consisting of reference site/basin 
   and satellite observations and model output 
   data, including integrated satellite products 
  validated by in-situ data (solid/liquid 
   precipitation, snow depth, snow water 
   equivalent, evaporation, radiation, soil 
  moisture, runoff, atmospheric 
   convergence/divergence, vegetation, canopy). 
5) Seasonal and inter-annual variation of land 
   hydrological conditions (snow and soil 
   moisture distribution, river runoff) in the 
   northern high latitude region and better 
   understanding of its impacts on atmospheric 
   circulation. 
6) Improved understanding of the WEBs in the 
   Arctic sector and improvement of LSMs for 
   cold regions (cryosphere conditions) with 
   incorporation i to GCMs and NWP models. 
7) Development of downscaling tools for 
   assessment of impacts of climate changeon 
   water resources in high mountains and cold 
   regions.
4. Organization Framework 
 The CEOP-IPY project will be organized 
through the joint collaboration between  CliC, a 
project established by WCRP, and CEOP, an
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element of WCRP initiated by GEWEX, under the 
leadership of the Project Consortium. This 
cooperative approach has been endorsed by the 
 C1iC Science Steering Group (SSG) and the CEOP 
Science Steering Committee (SSC). 
 Within CEOP a new science component that is 
consistent o the CEOP-IPY framework has been 
established under the Water and Energy Simulation 
and Prediction Working Group, which is one of the 
five main CEOP scientific and technical thrusts 
including further: Monsoon Systems, Satellite Data 
Integration, Data Management, and Model Output 
Development. The new component is based on 
close collaboration with  CliC and defines the 
CEOP-IPY science and implementation strategy. 
The CEOP SSC, which has been established to 
guide the work of CEOP will be augmented with 
appropriate membership to ensure CEOP-IPY will 
evolve as planned. The CEOP Advisory and 
Oversight Committee (AOC) will also be asked to 
assist with oversight and connections to the main 
supporting agencies that are necessary for the 
success of the CEOP-IPY project. IPY will be 
invited to join the CEOP SSC as well as to be 
represented on the  CEOP  AOC. 
 Coordination at regional and national evels will 
be conducted through the infrastructures that have 
evolved under the respective projects, i.e.  CIiC and 
CEOP. 
 CEOP has already built-up an International 
Framework that includes contributions from 
several space agencies e.g. JAXA, NASA, ESA; 
numerous NWP Centers e.g. ECMWF, NCMRWF, 
NCEP, CPTEC, BMRC; a number of institutes and 
universities e.g. University of Tokyo, Scripps, 
 M  PI; and many national and international 
organizations and research groups managing the 
CEOP reference sites. Most of these organizations 
and groups will be contributing to the CEOP-IPY 
activity.
5. Data Management 
 CEOP has established an international 
framework for archiving data provided by 
inhomogeneous sources, i.e. in-situ, satellite, and 
model output data, and making them freely 
available to any and all users free of any costs 
through the advanced, internet-based, data 
integration and dissemination tools. The CEOP 
data management and archiving system consists of 
three archive centers. The Central Data Archive 
(CDA) for CEOP in-situ data is located at the 
National Center for Atmospheric Research 
(NCAR) Earth Observing Laboratory (EOL) in 
Boulder, Colorado, USA. The model output
archive at the ICSU WDC-Climate which is 
supported by the Max Planck Institute for 
Meteorology (MPIM) and the German Climate 
Computing Center (DKRZ) in Hamburg, Germany; 
and the Satellite and Data Integration Center at the 
University of Tokyo (UT), Japan, which is jointly 
administered by JAXA, JMA and UT). Data 
integration facilities will accommodate the data 
collected as a part of the CEOP-IPY activity. 
 The CEOP data management efforts include 
standardization of data formats, quality-check 
procedures, and metadata applications for data 
description, data indexing, and data services such 
as data mining. The metadata scheme being 
proposed will be standardized tothe internationally 
accepted ISO  TC/211 19115 metadata standard, 
which defines the schema required for describing 
geographic information and services and provides 
information about identification, extent, quality, 
spatial and temporal schema, spatial reference and 
distribution of digital geographic data. 
 The Data and Information Service (DISC) for 
 C1iC, which provides a variety of information 
related to the cryosphere including reports, 
reference materials and information on and access 
to cryospheric and related atasets, also utilizes the 
 IS019115 metadata standard thus making it 
interoperable with the CEOP archive structure. 
 Accordingly, a link will be established between 
the CEOP archive and DISC. Metadata ssociated 
with CEOP-IPY and other CEOP datasets relevant 
to the cryosphere will be provided to the  CliC 
International Project Office for inclusion in DISC. 
This capability has allowed CEOP to be identified 
as a lead project within CEOS and IGOS-P water. 
It would carry this unique capability to IPY and 
complementary projects allowing an integrated 
framework for observing and analysis.
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                          Abstract 
International Arctic Systems for Observing the Atmosphere (IASOA) IPY Activity 196 is 
coordinating the efforts at Arctic atmospheric observatory sites that are year-round, intensive, 
permanent, and with year-round staffing. The science mission is to collect the information 
necessary to understand the processes and mechanisms of Arctic climate change. The 
logistical mission is to coordinate measurement programs on atmospheric properties uch as 
precipitation, atmospheric radiation, water vapor, ozone, aerosols, chemistry/radio nuclides, 
cloud properties, climate-grade temperature/winds, snowfall, and surface fluxes between 
observatories. At present here are intensive observatories of interest at Barrow (Alaska), 
Eureka and Alert (Canada), Summit (Greenland), Ny-Alesund (Norway), Pallas and 
Soldankyla (Finland), and Kiruna (Sweden). A primary objective of the IASOA Activity for 
IPY 2007-2008 will be to develop a new intensive atmospheric observatory in Tiksi, Russia. 
This activity has a direct conceptual link to an IPY Activity 125 years ago that coordinated 
meteorological measurements between many of the same locations.
 1. Introduction 
 The Arctic is a region of the earth where year 
round measurements have always been difficult 
because of the harsh conditions. Despite this, 
hardy explorers and researchers have persevered in 
efforts to measure and understand the Arctic 
atmosphere for centuries. The uncontestable 
evidence for Arctic warming over recent years lies 
largely in the behavior of the "integrators" of net 
changes in the Arctic environment such as the 
extent of sea ice, glaciers and permafrost, all of 
which have shown marked reductions. However, 
the complex and interacting mechanisms that are 
creating these changes are still not completely 
understood including the interplay between natural 
and anthropogenic effects on climate variability.
 In the effort to fully understand physical 
mechanisms, it has been long recognized that the 
Arctic is composed of distinct regions with very 
different characteristics. These regions are likely to 
have localized processes and mechanisms that may 
vary considerably to affect local climate changes.
These regional issues have resulted in a IPY 
1882-1883 and IPY 2007-2008 themes that are 
conceptually quite similar in the common effort to 
simultaneously monitor the Arctic atmosphere in 
several locations with common measurements.
2. Atmospheric Measurements in IPY 1882 
-1883 
 In the first IPY 125 years ago, Carl Weyprecht 
(1838-81) organized an international effort to 
synoptically observe the Arctic with 12 principal 
stations in the Arctic (Figure 1). Weyprecht was a 
visionary who stated that "Nations should put aside 
their unprofitable  competition....."  and make 
measurements " with instruments precisely 
alike, governed by precisely the same instructions 
and for a period of one year at least to record a 
series of the utmost possible synchronous 
observations". The program coordinated by 
Weyprecht culminated in contributions from 11 
countries and resulted in calibrated and 
standardized measurements of temperature and
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Figure 1: Map showing the locations of the 12 principal research stations established in the Arctic during IPY 1882
pressure from 1881-1884 throughout the 
circumpolar Arctic. The disappointing aspect of 
this extraordinary venture was that the data were 
not analyzed for an astonishing 125 years. This 
was due to a number of factors including the 
untimely death of Weyprecht at the age of 43 
from tuberculosis during the first year of 
IPY-1882, the extremely long lags in publication 
of the data, and the lack of leadership on the part 
of the International IPY committee in developing 
a program to integrate the data to examine Arctic 
patterns of atmospheric variability. 
 It was not until Wood and Overland (2006) 
published their synthesis that the fruits of this 
IPY-1882 program were realized. They were able 
to conclude that characteristic patterns of 
variability accompanied by large regional 
temperature anomalies occurred prior to 20th 
century warming. They also concluded that the 
summer of 1883 was generally cool throughout 
the Arctic, but the only station that was cold for 
the entire year was the Ssgastyr station located in 
Siberia.
3. Atmospheric Measurements in  IPY 
2007-2008 
 The objectives of the International Arctic 
Systems for Observing the Atmosphere (IASOA) 
 http://classic.ipy.org/development/eoi/proposal-d 
are quite similar to those of its ancestor program. 
As with the original program conceived by 
Weyprecht, the mission is to monitor and 
understand the Arctic atmosphere with 
coordinated measurements at a number of 
intensive observatory sites. A number of key 
science questions have been identified including:
(1) How do clouds, aerosols and atmospheric 
chemistry interact to force the Pan-Arctic surface 
energy balances and albedo-temperature 
feedback?
(2) What is the relative role of tropospheric 
dynamics and stratospheric linkages in 
controlling the Arctic surface variability?
(3) What portion of the recent changes in the 
Arctic weather and climate can be attributed to 
increases in anthropogenic sources?
(4) How does the Arctic atmosphere interact with 
the rest of the Arctic (marine, cryospheric and 
terrestrial) system?
 etails.php?id=196
To answer these questions (and others), all of the 
available observational resources represented by 
surface and upper air network observations, 
intensive observatories, satellite observations, 
manned and unmanned airborne measurements,
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Figure 2: Intensive Atmospheric Observatories proposed for  IPY 2007-2008
and focused field campaigns must be utilized. 
 Figure 2 shows the location of the IASOA 
intensive observatories which highlights the 
remarkable similarity to the original 
meteorological stations from 1882 (Figure 1) 
with the Summit Greenland station being the 
only notable new addition to the network (note 
for example that Alert is in the immediate 
vicinity of Fort Conger, Ssgastyr is close to the 
proposed climate observatory in Tiksi and Cape 
Thordsen and Ny-Alesund are both located in 
Spitsbergen). The current efforts of IASOA 
include the efforts of all of the original  1882 IPY 
member countries with the notable additions of 
Japan and China who now also have active Arctic 
research programs. 
4. Coordination Plans for IASOA 
 The primary intention of the IASOA activity 
will be to develop a legacy of continuous 
measurements of the Arctic atmosphere that will 
be combined with additional measurements from 
episodic, focused, campaigns. The goal will be to 
have sufficient understanding to determine 
relative contributions of natural versus 
anthropogenic forces in shaping the nature of the 
Arctic atmosphere. This activity will additionally 
contribute to an evaluation of the resulting 
impacts on the larger Arctic physical and 
biological system, as well as assess the impacts 
of Arctic atmospheric issues on global
climate/weather. 
 The challenge for IASOA will be to establish 
successful coordinating mechanisms that will 
leverage separate program efforts through 
information exchange, standardization of 
measurement practices, cooperative use of 
resources, and data exchanges. Scientific 
collaborations must be promoted between 
institutions, programs, and nations to produce a 
comprehensive understanding of the atmosphere 
in the Arctic and sub-Arctic regions requiring 
research efforts that cross international and 
institutional barriers. 
 A number of global atmospheric observing 
networks will be supported at the intensive 
observing sites including Global Atmosphere 
Watch (GAW), Baseline Surface Radiation 
Network (BSRN), Micropulse Lidar Network 
(MPLnet), the Ultraviolet Network (UVnet), the 
Climate Reference Network (CRN), the Aerosol 
Network (AEROnet) program and others. 
 A particular emphasis will be torespond to the 
specific recommendations of a number of 
international assessments (e.g. IPCC, ACIA, 
AMAP) and research programs (WCRP,  CliC, 
GEWEX, AON and SEARCH) that have 
recommended that multi-disciplinary 
"super-sites" be developed to collect the 
information needed to determine the processes 
and drivers of environmental Arctic change 
across disciplines.
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5. Summary 
 As IPY 2007-2008 begins the coordinating 
mechanisms for IASOA are still being developed. 
Avenues are being investigated to determine how 
if modem telecommunications and data 
management strategies can contribute to make 
IASOA to become an effective entity. Success 
will depend on the efforts of all participants and 
contributions and ideas are being continuously 
solicited from the International Arctic research 
community. 
 Understanding mechanisms of Arctic climate 
change is critical at this point in human history to 
guide international policy to determine what 
human effects can be controlled by careful 
stewardship and which uncontrollable climate
changes must form the basis of global adaptation 
strategies. 
 Because of the importance of this activity, 
IASOA must take a careful lesson from the 
synoptic meteorological program of 1882 where 
important scientific analyses remained 
incomplete for well over a century. It is hoped 
that with  modern technologies that protocols can 
be established for near real-time analyses 
incorporating data streams from all of the 
member observatories.
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Abstract
 After the international regulations by the Montreal Protocol, amount of effective chlorine in the 
atmosphere ached its peak at around 2000. However, the magnitude of the Antarctic ozone hole does 
not seem to diminish until 2006, mostly because the life time of CFCs is tens of years. Also, there are a 
lot of unknown mechanisms which control the magnitude of the Antarctic ozone hole and its recovery. 
In 2003 when one of the largest Antarctic ozone holes appeared, we performed an intensive ozone 
sonde observation at Syowa Station  (69.0S, 39.6E) in June to December to see the dynamical effects of 
the ozone layer recovery processes. The observation of the first half period is also a part of the first 
Antarctic ozonesonde network observation participated in by 9 stations to examine ozone destruction 
rate quantitatively.
 The ozone hole size and its duration in each year are mainly controlled by the time evolution of the 
polar vortex in the stratosphere, and show large year-to-year variability. Thus we will make the second 
ozonesonde network observation in the Antarctic in 2007. The same 9 stations as in 2003 are supposed 
to participate in the campaign.
 In addition, we will make observation minor constituents acting on the ozone chemistry by FTIR, 
simultaneously. In particular, we will focus on the polar stratospheric clouds (PSC) which play an 
important role in polar ozone depletion. PSC mainly consists of nitric acid (HNO3), sulfuric acid 
(H2SO4), and water (H20). PSC is quite different from normal tropospheric louds and appears in the 
stratosphere  (-20 km) when the stratospheric temperature descends below PSC saturation temperatures 
 (188196 K, depending of type of PSCs) in polar wintertime when solar illumination disappears. The 
heterogeneous reactions on the surface of PSCs convert reservoir chlorine species  (HC1,  C1ONO2) into 
active chlorine species  (C1202). When the solar illumination is available in spring, C1202 is 
photolyzed into active  chlorines pecies  (Cl,  C10), they catalytic ozone destruction occurs. This is our 
current understanding of ozone hole mechanism. However, there are many unknown issues on PSCs, 
especially, types, formation/growth mechanisms, and nature of PSCs. It is crucial to understand these 
characteristics of PSCs for predicting future ozone depletion by models, but not so many observations 
have done so far. Our observation by FTIR and ozone sondes at Syowa Station will provide valuable 
data to examine the ozone depletion processes from these viewpoints.
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                            Abstract 
The  IHY is an extensive international program to study the universal physical processes in 
the heliospace for a better understanding of the Sun-heliosphere system. Three global 
observations (MAGDAS, Muon Detector, IPS) contribute to  IHY Science and Instrument 
development. Public Outreach is carried out through the Network of International Space 
Environment Services of NICT. IGY Gold Club members are nominated from Japan. This 
summer (June of 2007) Japan is hosting an UN/ESA/NASA Workshop on Basic Space 
Science and IHY 2007 in Tokyo. IHY Asia/Pacific parties expressed their strong interest in 
multilateral cooperation within the framework of IHY.
1. Introduction 
  In 1957, more than 66.000 scientists and 
engineers from 67 nations participated in the 
International Geophysical Year (IGY). Fifty years 
on, the International Heliophysical Year (IHY) will 
again draw scientists and engineers from around 
the globe in a coordinated observation campaign of 
the heliosphere and its effects on planet Earth. For 
the benefit of scientists and engineers from 
developing nations, the United Nations Office for 
Outer Space Affairs, through the United Nations 
Basic Space Science Initiative (UNBSSI), assists 
scientists and engineers from all over the world in 
participating in the preparations for IHY 2007-08 
(See UN, 2006). 
  The IHY is an extensive international program 
to study the universal physical processes in the 
heliospace for a better understanding of the 
Sun-heliosphere system. In particular, the neutral 
and ionized matter in the heliospace and the 
interaction between them will be studied, from the 
atmospheres of Earth and planets to the 
interplanetary medium. The  IHY will continue the 
legacy of the IGY during 1957-58 by extending the 
geophysical studies of 50 years ago to the 
combined system of the Sun and the planets. IHY 
also extends the physical realm from geospace to 
heliospace, recognizing the enormous progress 
made over the past 50 years. 
2. Key Elements of  IHY 
   There are four key elements of IHY: 1) Science 
(coordinated investigation programs or CIPs 
conducted as campaigns to investigate specific 
scientific questions, 2) Instrument development
(the IHY/UNBSS program), 3) Public Outreach (to 
communicate the beauty, relevance and 
significance of space science to the general public 
and students), and 4) the IGY Gold Club program 
(to identify and honor the scientists who worked 
for the IGY program). 
3.  IHY Activity in Japan 
  IHY organization in Japan was recognized to 
conduct as the STPP Sub-Committee under the 
International Subgroup of the Earth and Planetary 
Science Committee, Science Council of Japan, in 
2006. Three global observations will contribute 
to IHY Science and Instrument development;
3.1  MAGDAS Network 
 (PI: Prof. K. Yumoto, Space Environment Research 
Center, Kyushu Univ.) MAGDAS (MAGnetic Data 
Acquisition System; Fig.1) is being deployed for 
space weather studies from 2005 to 2008, 
overlapping reatly with the IHY/ Fig. 1. Map of 50
MAGDAS stations in the  Circum-pan 
    Pacific Magnetometer Network (CPMN) region.
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UNBSSI programme. The goal of MAGDAS is 
to become the most comprehensive ground-based 
monitoring system of the earth's magnetic field. 
The project will aid the study of 3-D current 
system and dynamics of plasma changes in 
geospace during magnetic storms  (Yumoto et al., 
2006).
3.2 Muon Detection Network 
 (PI: Prof. K. Munakata, Shinshu Univ.) This 
Muon detection etwork consists of nine institutes 
from seven counties (see Fig. 2), and performs 
cosmic ray monitoring for space weather study. 
The precursory decrease of cosmic ray intensity is 
globally investigated one day prior to the sudden 
commencement of the magnetic storm (Munakata 
et al., 2000). In December 2005, this world-wide 
network of muon detectors was upgraded with an 
enlargement of a detector in Brazil. This 
enlargement vastly improved the coverage of 
cosmic ray pitch angle.
      
.:  Nagoya  Hoban  SaoMatnho  41 extended 
 Aragats  Kuwa,1  C.3relfSW3ki 
Fig. 2. The location of each detector and the asymptotic 
   viewing of a particle incident on each telescope 
       with the meridian primary rigidity.
3.3 Interplanetary scintillation  (IPS) Network 
 (PI: Prof. M. Kojima, Solar-Terrestrial 
Environment Laboratory, Nagoya Univ.) The IPS 
is the remote sensing technique to observe 
three-dimensional solar wind in a short time 
(Kojima et al., 2005). The IPS observations can be 
carried out consistently over a solar cycle. They are 
planning coordinate IPS observations among IPS 
facilities (see Fig. 3), so that the solar wind can be 
monitored in the full distance range from near sun 
region to the earth orbit and in 24 hours a day. The 
coordinated network does synergistic ollaboration 
with the Solar Mass Ejection Imager (SMEI), 
which gives measurements of bulk density changes 
with much higher spatial resolution than the IPS.
The IPS observe the density compressed region 
ahead of the ICME, while the muon network 
observes flux rope structure in the  ICME.
Fig. 3. IPS observation network.
3.4 Public Outreach 
  Public Outreach is carried out through the 
Network of International Space Environment 
Services of the National Institute of Information 
and Communi- cation Technology (NICT). At 
Space Weather Information Center, real-time data 
from satellites and ground observatories are 
monitored, and a forecast is issued everyday at 
6:00 UT as shown in Fig. 4. The exploitation of 
space requires that we have a better understanding 
of space weather.
The home page of IHY in Japan can be seen at the 
following; 
http://www2.nict.go.jp/y/y223/sept/IHY/IHY.htm 
3.5 IGY Gold Club 
 Part of IHY is to celebrate the accomplishments 
of the International Geophysical Year of 1957. 
With this in mind, last year the "IGY Gold  Club" 
was initiated. Members are limited to those 
individuals who participated in IGY. To date, the 
following persons from Japan have been selected 
as Gold Club Members: Dr. Kaichi Maeda, Dr. 
Hiroshi Maeda, Dr. Masahisa Sugiura, and Dr. 
Noboru Wakai.
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3.6  IHY Workshop 
  This summer (June of 2007) Japan is hosting 
an UN/ESA/NASA Workshop on Basic Space 
Science and IHY 2007 at the National Olympics 
Memorial Youth Center in Tokyo, Japan. Many 
workshops are being held in various countries in 
conjunction with IHY, with an aim to benefit 
scientists and engineers from developing nations. 
Information on the IHY workshop is available at 
 http://ihy2007.org.
4.  IHY Asia/Pacific Planning 
  The  IHY Asia/Pacific Planning Meeting was 
held in  Beijiing during October  10-12, 2006, 
hosted by the State Key Laboratory of Space 
Weather and Chinese Meridian Project 
Management Office. Representatives from  IHY 
 headquarters  , China, Japan,  Korea  , Malaysia 
Russia, and USA participated in the meeting. 
  After comprehensive exchange of information 
and discussion, all parties expressed their strong 
interest in multilateral cooperation within the 
framework of IHY. All parties agreed to the 
following memorandum ofunderstanding: 
 1. The multilateral activities to be promoted 
include: 
 a) Interplanetary Scintillation  (IPS) network 
    to study the propagation of geoeffective 
     solar disturbances
b)
c)
d)
 e)
f)
2.  1  ntemationaI Meridian Circle Project is an 
 important  IHY activity in the Asia-Pacific region 
 and all countries in the region will strive to 
 participate in the project 
3. A committee has been established to promote
Asia-Pacific H-alpha network to study the 
early life of solar eruptions 
Possible collaboration with CALLISTO to 
monitor shock waves near the Sun 
Data Center for Solar and geospace data to 
promote world-wide collaboration 
 Magnetometer Data Acquisition System 
 (MAGDAS) to study the geospace impact 
of solar disturbances 
Particle Detector network to study cosmic 
ray modulation by magnetic structures in the 
heliosphere 
 
 cooperative modeling of the Sun-Heliosphere 
 system. Developing a framework for data-
 driven integrated simulation models for the 
 study of the essential physics involved in the 
 initiation and propagation of solar disturbances 
 from the Sun to Earth and beyond to the edge of 
 the heliosphere. 
4. The IHY school in the Asia/Pacific region will 
 be held in 2007 and possibly in 2008. The 
 exact location and date will be decided in 
 consultation with the potential host countries 
 such as Malaysia, China, and India. 
5. The official website of the Asia-Pacific regional 
 IHY will be maintained in China. The web site 
 URL is  www.AP-IHY.org
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Publication of Polar Science and the Asian collaboration 
             in IPY 2007-2008
Kazuo Shibuya
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                     Email:  shibuyagnipr.ac.ip 
                            Abstract 
The National Institute of Polar Research will publish a new English Journal from 2007. The 
issue dates are planned at 25 March (No. 1), 25 June (No. 2), 25 September (No. 3), and 25 
December (No. 4), and similarly for subsequent years. "Polar Science" is the name of the 
New Journal and will be published through Elsevier, Chemistry, Earth and Environmental 
Sciences, Radarweg 29, 1043 NX Amsterdam, The Netherlands. 
Polar Science is an international, peer-reviewed and quarterly journal. It is dedicated to 
provide original research articles for sciences related to the polar regions of the Earth and 
other planets. Polar Science has basically 12 disciplines listed below; they cover most 
aspects of space, earth, and life sciences. Polar Science has advisory board members from 
Asian and southern hemisphere countries. Those articles should attract interests of broad 
polar science communities, not limiting to interests of those who work under specific 
research subjects.
- Space and upper atmosphere physics 
- Atmospheric science/Climatology 
- Glaciology 
- Oceanography/Sea ice studies 
- Geology/Petrology 
- Solid earth geophysics/Seismology 
- Marine earth science 
- Geomorphology/Cenozoic-Quaternary geology 
- Meteoritics 
- Terrestrial biology 
- Marine biology 
- Animal ecology
Submission to Polar Science is to be made through the Elsevier Editorial System (EES); 
http://ces.elsevier.com/polsci/. W th the agreement of the SCAR IPY headquarters, the 
journal volume itself and each paper will have the IPY logo-mark stamped, together with the 
NIPR and Elsevier logo-marks.
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                                Abstract 
During the period of the fourth IPY, 2007-2008, at Antarctic Zhongshan Station a SuperDARN HF 
radar will begin to be deployed, which will be able to cover one of the only two gaps of existing 
SuperDARN coverage over Southern auroral oval; A magnetometer chain from Zhongshan Station to 
Dome-A base will be installed that will consist in five magnetometers, one at Zhongshan station, one 
near Dome-A and the other three will be set along the route from Zhsongshan to Dome-A site; At 
Arctic Yellow River Station, the imaging riometer there will be updated with a digital phasing unit, an 
instrument on ionospheric scintillation will be installed, facilities to monitor aurora and ULF waves 
may be deployed; Coordinated campaign on some special dates using the apparatus at Zhongshan 
Station, Yellow River Station, EISCAT radar,  Cluster-II and Double Star spacecrafts would be 
attempted.
Key words: SuperDARN Radar, Magnetometer Chain, Zhongshan Station, Yellow River Station
1. Introduction
A composite observational system on upper 
atmosphere physics (UAP) has been established at 
Chinese Antarctic Zhongshan Station (76.38E, 
 69.37S in geographic coordinate, same 
below) since 1995 though part of them move there 
till 1998. This system currently includes total 7 
sets of apparatus, a digital ionosphere sounde 
DPS-4, an induction magnetometer, a fluxgate 
magnetometer, animaging riometer, an all-sky TV 
camera, a monochromatic CCD TV camera and a 
scanning photometer. Where, the DPS-4 was 
manufactured by Loll college Massachusetts in the 
United States, and the induction magnetometer is 
provided by University of Newcastle, Australia 
under cooperation with Polar Research Institute of 
China (PRIC). The remained instruments are 
provided by National Institute of Polar Research 
(NIPR), Japan in cooperation with PRIC. They run 
simultaneously to monitor the polar space 
environment.
On July 2004 Chinese Arctic Yellow River Station 
 (11.95E, 78.92N) was built at Ny-Alesund, 
Svalbard archipelago and an auroral recording 
system was installed thereafter. Now PRIC is also 
responsible for an imaging riometer with 8x8
antenna array at Ny-Alesoude since 2004, which 
was originally developed by the Solar Terrestrial 
Laboratory in Nagoya University, Japan.
Based on the observation from the Zhongshan 
Station, Antarctica nd Yellow River Station, a lot 
of statistical and case study on the polar space 
physical phenomena have been done, mainly on 
the field of subjects such as ionospheric physics, 
magnetic pulsation, auroral form and 
magnetosphere-ionosphere coupling simulation 
[Yang, et al, 2000; Liu et al, 2001; Liu, et al, 2003; 
Zhang, et al, 2003; Zhang, et al,  2004;].
On the purpose of strengthening the capability of 
the system to monitor the polar space environment, 
as well as response to the IPY action during 
2007-2008, a SuperDARN HF radar will 
begin to be deployed at Antarctic Zhongshan 
Station, and A magnetometer chain from 
Zhongshan Station to Dome-A base will be 
installed. At Arctic Yellow River Station, the 
imaging riometer there will be updated with a 
digital phasing unit, an instrument on ionospheric 
scintillation will be installed, facilities to monitor 
aurora and ULF waves may be deployed. Besides 
continuously conjugated observation between 
Antarctic Zhongshan Station and Arctic Yellow
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River Station, coordinated campaign on some 
special dates among the apparatus at Zhongshan 
Station, Yellow River Station, EISCAT radar, 
 Cluster-II and Double Star spacecrafts would be 
attempted.
2. Research Activities during the IPY 
2007-2008
2.1 A SuperDARN radar at Zhongshan 
SuperDARN is the only currently available 
experimental technique capable of providing 
continuous, large-scale, direct observations of the 
high-latitude lectric field. A proposal to build a 
HF radar at Zhongshan has been approved. We 
have done the site investigation in 2005/2006 
winter. Chinese Zhongshan Station in Antarctica 
located at (-69.4S, 76.4E) is an ideal place to 
install an HF radar, combined with French/Italian 
Dome C east radar, to cover one of the only two 
gaps of existing SuperDARN coverage over 
Southern auroral oval. The budget will be available 
soon. The transmitter and receiver system will be 
developed at University of Leicester while antenna 
array will be made in China. Zhongshan radar will 
have its contributions on Convection, Cusp 
Observations, Aurora and Substorms, ULF Waves, 
Gravity Wave  Observations, Conjugate 
observations and so on [Hu, et al, 2006].
 a  Je  Cr
Fig. 1 SuperDARN rada net work in Antarctica. The blue 
sectors denote those radar that have already run 
successfully around Antarctica, while the yellow sectors 
and red one indicate the radar under planning. Where the 
red sector denote radar coverage from Zhongshan Station.
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Fig. 2 Antarctic Magnetometer Network. The red stars 
denote the planning magnetometer chain from Zhongshan 
Station to Dome-A in the inland of the Eastern Antarctica.
2.2 A magnetometer chain from Zhongshan 
Station to Dome-A 
A magnetometer chain from Zhongshan 
Station (76.38E,  69.37S in GEO) to Dome-A 
(77.54E,  80.37S) base in eastern Antarctica is 
under planning that will consist in five 
magnetometers. Where, one magnetometer has 
already been running successfully at Zhongshan 
station, and one will be deployed near Dome-A, 
the highest peak in term of sea level in Antarctica. 
The other three will be set along the route from 
Zhsongshan to Dome-A site by about every  300km. 
Due to the hash meteorological condition in 
Antarctica, the four magnetometers in inland of 
Antactica will take use of unmanned pattern ones 
developed by British Antarctic Survey in the 
United Kingdom. The magnetometer chain near 
Zhongshan could make a cross network together 
with the conjugated sites of the eastern Greenland 
magnetometer Chain, which is specially favourable 
to study the conjugated ULF phenomena, traveling 
current vortex, open/closed field line boundary, etc. 
The accomplishment of this project will greatly 
enhance the capability of monitoring geospace 
environment based on Zhongshan station, and also 
make a contribution to the Plan of International 
Polar Year 2007-2008.
2.3 Improvement at Yellow River Station 
During the period of the fourth IPY, 2007-2008, at
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Arctic Yellow River Station  (11.95E, 78.92N), the 
imaging riometer there will be updated with a 
digital phasing unit. This imaging riometer has a 
8x8 antenna array and developed by Solar 
Terrestrial Laboratory in Nagoya University, Japan 
nearly fifteen year ago. Its data-recording unit and 
antenna array are already damaged. Its current 
phasing unit is analogous which is out of date. 
During the IPY 2007-2008, the imaging riometer 
will be renovated with a digital phasing unit and a 
new antenna rray. Its data will be recorded at hard 
disk directly. These updates will be accomplished 
in cooperation with Lancaster University, the 
United Kingdom. At Yellow River Station, an 
instrument monitoring ionospheric scintillation 
will be installed near future that will be taken as a 
part of the global ionospheric scintillation monitor 
network maintained by Institute of Radio Wave 
Propagation, China. Facilities to monitor aurora 
and ULF waves may be deployed. The instrument 
to monitor the ULF waves may be an induction 
magnetometer, similar to those have run at 
Antarctic Zhongshan Station and Davis Station 
since 1996.
Fig. 3 Mapping Antarctica continent to the Arctic region 
along the geomagnetic f led line shows that the Antarctic 
Zhongshan Station is conjugated well with Ny-Alesund 
where the Yellow River Station is located.
2.4 Conjugated observation and Coordinated 
campaign 
Antarctic Zhongshan Station and Arctic Yellow 
River Station are geomagnetically conjugated. 
Both them are located near the boundary of 
opened-closed field line and around the 
ionospheric project of magnetospheric cusp. Due 
to the convergent pattern of the magnetic field 
lines near the cusp, movement at a short distance at
ground there will be mapped in much larger 
separation in the magnetosphere. Therefore, the 
observation at Zhongshan Station and Yellow 
River Station will be at a great advantage of 
getting into the space phenomena nd dynamic 
courses. More importantly, the two sites has been 
deployed a composite system on UAP which are 
working simultaneously, that can particularly 
benefit studying of the complex of what physical 
interaction happen in the magnetosphere. 
Both Zhongshan Station and Yellow River Station 
have imaging riometers, those are able to work 
continuously no matter with what pattern of the 
meteorological condition. The magnetometers at
both sites can work similarly. They can do 
conjugated observation well between the Antarctic 
and Arctic regions. Similar auroral recording 
systems are set at both Zhongshan and Yellow 
River Station, which can also conduct conjugated 
observation though they rely on the weather 
pattern and the sun lighting condition. The DPS-4 
at Antarctic Zhongshan Station can do conjugated 
observation with the radar at Svalbard archipelago 
on ionospheric onvection and electronic density. 
China has already joined the operation committee 
of the EISCAT radar and become an official 
member of the committee since 2007. Taking 
advantage of the comprehensive observing system 
at Antarctic Zhongshan Station and Arctic Yellow 
River Station as well as the radars in Svalbard 
region, coordinated observation campaign on some 
special dates among the extensive apparatus will 
be attempted, together with  Cluster-II and Double 
Star spacecrafts when they run across the polar 
region which map in the ground. Some case events 
have already found and good results are obtained 
[Liu, et al, 2005; Liu, et al, 2006]. 
3. Summary 
China plan on upper atmospheric physics during 
the period of the fourth IPY, 2007-2008 consists in 
four parts:
1. At Antarctic Zhongshan Station (76.38E, 
   69.37S in geographic, same below), a 
   SuperDARN HF radar will begin to be 
   deployed, which will be able to cover  oneof 
   the only two gaps of existing SuperDARN 
   coverage over Southern auroral oval. 
2. In the inland of eastern Antarctica, a 
   magnetometer chain from Zhongshan Station 
   to Dome-A (77.54E, 80.37S) base will be
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installed that will consist in five 
magnetometers. Where, one magnetometer 
has already been running successfully at 
Zhongshan station, and one will be deployed 
near Dome-A. The other three will be set 
along the route from Zhsongshan to Dome-A 
site.
3. At Arctic Yellow River Station  (11.95E, 
   78.92N), the imaging riometer there will be 
   updated with a digital phasing unit; an 
   instrument on ionospheric scintillation will be 
   installed; facilities to monitor aurora and ULF 
   waves may be deployed. 
4. Besides continuously conjugated observation 
   between Antarctic Zhongshan Station and 
   Arctic Yellow River Station, coordinated 
   campaign on some special datesamong the 
   apparatus at Zhongshan Station, Yellow River 
   Station, EISCAT radar,  Cluster-II and Double 
   Star spacecrafts would be attempted.
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                            Abstract 
Near-Earth space (geospace) isan integral part of the Earth system, providing the material 
link between the Sun and Earth, primarily through the polar regions, and posing a 
potential hazard to space-borne and ground based technology on which society is 
increasingly dependent. Antarctica offers a privileged position to remotely sense the vast 
region of geospace because the Earth's magnetic field focuses the effects of geospace into 
the polar regions and Antarctica has a land mass on which to base instruments at high 
latitudes, yet Antarctica has been under-exploited relative to the Arctic. Understanding of
the complex geospace nvironment has matured to the level of being able to describe 
many of its component parts and a major goal now is to seek a unified framework that can 
specify and predict its global state and, therefore, "space weather". The proposed 
research programme is aimed at characterizing the ionosphere, magnetic storms, and 
precipitable water vapour at Antarctica as well as at the Arctic and Equatorial regions 
towards the understanding of space weather. The result of the research programme is to 
support the ICESTAR (Interhemispheric Conjugacy Effects in Solar-Terrestrial and 
Aeronomy Research) programme in enhancing the visibility, accessibility and usability of 
geospace data to enable whole-system geospace research and teleconnections between the 
upper and lower levels of the atmosphere.
Keywords: Antarctica, space weather, 
vapour (PWV)
ionosphere, magnetic storms, precipitable water
1. Introduction 
   Near-Earth space (geospace) is an integral part 
of the Earth system, providing the material link 
between the Sun and Earth, primarily through the 
polar regions, and posing a potential hazard to 
space-borne and ground based technology on 
which Society is increasingly dependent. The 
Earth's ionosphere xhibits considerable diurnal, 
seasonal and geographical variations with the solar 
disturbances. This disturbance is a great hreat in 
many radio applications. A good knowledge over 
the structure of the ionosphere and the dynamics of 
the ionization variability are essential to improve 
the present and in predicting the future of radio 
communication and navigation services, and space 
weather prediction. 
   Despite significant recent progress in studies
of the behaviour of the ionosphere, there are still 
many questions to be investigated in order to 
achieve better understanding of the energy 
coupling processes between the Sun and the Earth 
(Mariangel Fedrizzi et al, 2002). 
   Using instrumentson spacecraft and the 
ground-based network, scientists can investigate 
how plasma and magnetic fields from the Sun 
affect the near-Earth space and our atmosphere, 
improving our understanding on the impact of 
"space weather" on satellites
, ground-based 
technology, terrestrial weather and climate. 
 The polar regions offer unique vantage points 
and act as an open natural aboratories for remote 
sensing the vast regions of near-Earth because the 
Earth's magnetic field focuses many geospace 
effects to these regions. To date Antarctica has
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been under-exploited relative to the Arctic despite 
the fact that it provides huge landmass to base 
instruments near the magnetic pole while providing 
undisturbed background conditions in which to run 
measurement for research in the physics of the 
ionosphere of the southern higher latitude 
atmosphere. Higher latitude regions are directly 
affected by the entry of charged solar particles and 
energy (Zainol Abidin Abdul Rashid and Chen Poh 
Poh, 2002). It has been observed that in the polar 
region, the ionosphere is highly irregular (Sarma et. 
al, 1999). 
 The increasing use of satellite signals for 
communication and navigations have received 
special attention from ionospheric researchers, 
communication engineers and space geodesists. 
Global navigation satellite systems such as the 
NAVSTAR  GPS offer a unique opportunity to 
remote sensing the ionosphere and its dynamics. 
 Using a simple differencing technique across the 
two L-band frequencies transmitted by the GPS 
satellites, a variety of the ionospheric effects and 
structures can be observed (Ephishov et. al, 2000). 
By taking advantage of the large number of visible 
GPS satellites and the advances in the GPS 
receiver technology, it is now possible to monitor 
the ionosphere on a global basis at lower cost. 
 Combining the ionosphere GPS sensing and the 
ionosonde critical frequency (foF2) and peak 
height (hmF2) measurements provide an excellent 
means for characterization of the ionosphere 
(Sumazly Sulaiman et al 2004). 
 For lower atmospheric investigations, the  GPS 
sensing instruments provides atmospheric data 
(after removing the ionospheric delay) for 
precipitable water vapour (PWV) studies, a key 
parameter for climate prediction. Through PWV 
measurements i  is possible to understand how the 
components of the climate system behaved, thus 
predicting the global climate change. Through 
better understanding of water vapour, accurate 
models can be developed and new observational 
techniques can be investigated. 
2. Objectives 
   The propose research programme which 
covers the characterization of the ionospheric, 
magnetic storms and water vapour is to quantifying 
and understanding the similarities and differences 
between the two polar regions and the equatorial 
upper and lower atmosphere, under varying 
influence of the solar electromagnetic radiation 
and of the solar wind. In short, the objectives of 
the propose research programme is to support
towards quantifying and understanding  of  : 
   i. interhemispheric conjugacy effects 
   ii. teleconnections between the upper and 
       lower levels of the atmosphere 
   The goal of this research programme is to 
identify and quantify various mechanism that 
control interhemispheric regional differences and 
commonalities n the electrodynamics and plasma 
dynamics ofthe Earth's magnetosphere-ionosphere 
coupling system, and in aeronomy of the upper 
atmosphere over Antarctic, Arctic and Equatorial 
regions. 
3. Methodology and Implementation 
   To meet he objectives of the research and to 
support the ICESTAR (Interhemispheric 
Conjugacy Effects in Solar-Terrestrial nd 
Aeronomy Research) programme,  geospace 
observational arrays will be established atvarious 
year-round stations in Antarctica, Arctic, and in 
Equatorial regions. 
   The geospace observational arrays consists of 
radio sensing instruments covering 5 stations over 
Antarctic regions, 1station at Arctic and 1 station 
at equatorial region. The following Table 1 shows 
the radio sensing instruments and suggested 
locations covering both polar and equatorial region.
Unit Instrument Location
5 GPS receiver 3-units
Antarctica,
1-unit Arctic,
1-unit UKM
Malaysia
3 Multispectral 1-unit Antarctica,
radiometer 1-unit Arctic,
1-unit UKM
Malaysia
1 Digisonde  1  -unit UKM
Malaysia
3 VHF/UHF 2-units
Auroral/Solar Burst Antarctica,
radio receiver 1-unit Arctic
Table  1: Radio sensing instruments and locations 
   The geographical locations for theproposed 
field activities will include stations at Universiti 
Kebangsaan Malaysia (UKM), Malaysia, Scott 
Base Antarctica (SBA) (New Zealand station), 
AntArctica Weddel Sea (British Antarctic Survey), 
Antarctica Svalbald (Norway station), Arctic and 
Antarctica Mirny (Russian station) and Antarctica 
Maitri (Indian station). The radio sensing 
instruments will be connected to the Internet 
network for data disseminations to other scientists 
around the world. Data provided by VHF/UHF 
Auroral/Solar Burst radio receivers and
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Multispectral radiometer will be assimilated to 
support and enhance the findings for the upper and 
lower atmospheric research. 
   At present, theMalaysian Antarctic Research 
Programme (MARP) has established GPS stations 
at Scott Base Antarctica (SBA), New Zealand 
Station and at UKM, Malaysia for similar studies. 
This project is funded by MARP, supported by 
Antarctica New Zealand (ANZ), National Institute 
of Water and Atmospheric Research (NIWA) as 
well as the University of Canterbury, New Zealand. 
It has been running continuously since 2002 until 
2012 and is divided into two phases (five years per 
phase).
4. Deliverables 
   This research will provide an excellent 
platform towards better understanding of the 
interrelations between two polar regions and 
equatorial through global empirical model of 
magnetosphere-ionosphere coupling. The result of 
this work will support he ICESTAR programme to 
establish a set of Virtual Observatories in 
accordance with the concept of the Electronic 
Geophysical Year (eGY). 
   Frequently updated web-pages will be the 
most effective way to disseminate the scientific 
results. However, scientific papers in peer-
reviewed journals and presentations at 
international conferences will provide better 
channels to reach the broader community and to 
effectively disseminate the new knowledge and 
findings.
5. Conclusion 
   This research area is still relatively young and 
thus has potential upgrades for numerous fields of 
investigation. The outcome will increase our 
understanding and knowledge especially on the 
coupling between solar-terrestrial phenomena and
the similarities and differences 
polar regions and the equatorial 
atmosphere.
between the two 
upper and lower
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Abstract
Japanese activity corresponding to the ICESTAR program during the  IPY2007-2008 period is 
introduced. We have proposed three EoIs (Expression of Intent)  #355, #422 and #550 to the 
 IPY2007-2008, which titles are  "Program of the Antarctic Syowa 
MST(Mesosphere-Stratosphere-Troposphere)/IS(Incoherent Scatt ) radar (PANSY)", 
"Interhemispheric Study on Conjugacy and Non-conjugacy of  Auroral and Polar Ionospheric 
Disturbances u ing Ground-based Observation Network", and "Coordinated Radar Studies of 
the Arctic and Antarctic Middle and Upper atmosphere during IPY-4 period (CRSAAMU)", 
respectively. Those  EoIs are included in the umbrella program ICESTAR/IHY. Main 
objective of the EoI#355 isto do feasibility studies for the PANSY. Main objectives of the 
EoI#422 are: (1) To maintain and intensify the conjugate observation network in both 
hemispheres; (2)To contribute o the international data portal, virtual observatory project 
with supplying our data in near-real time. Main objective of the EoI#550 isto do coordinated 
studies using various radar facilities; MF radar, Meteor adar, EISCAT radar, etc.
1. Introduction 
ICESTAR (Interhemispheric Conjugacy Effects in 
Solar-Terrestrial nd Aeronomy Research) is one of 
the proposals submitted to the  IPY2007-2008 
programme as the Expression of Intent  (Eol). 
ICESTAR was merged with the other  EoI,  IHY 
(International Heliophysical Year) into a joint core 
project, ICESTAR/IHY (Group ID#63), which 
includes 24  EoIs from 22 countries in total. There 
are following four Thematic Action Groups (TAG) 
in the ICESTAR: TAG-A: Quantify and understand 
the similarities and differences between the 
Northern and Southern polar upper atmospheres, 
under the varying influence of the solar 
electromagnetic radiation and of the solar wind; 
TAG-B: Quantify the effects on the polar 
ionosphere and atmosphere of the magnetospheric 
electromagnetic fields and plasma populations, 
from the radiation belts to the tail plasma; TAG-C: 
Quantify the atmospheric onsequences of the 
global electric circuit and further understand the 
electric circuit in the middle atmosphere as guided 
by the electric fields generated at the solar 
wind-magnetosphere interface; TAG-D: Create a 
data portal that will integrate all of the polar data
sets and modeling results. 
 Space and Upper Atmospheric Science group in 
National Institute of Polar Research (NIPR) 
submitted three Eols, #355, #422 and #550, and 
those were included in the ICESTAR/IHY core 
project. In the following sections, abstracts of the 
three  EoIs are briefly described.
2. EoI#355 
 Title of the  EoI#355 is "Program of the Antarctic 
Syowa MST (Mesosphere — Stratosphere  -
Troposphere) / IS (Incoherent Scatter) radar 
(PANSY)", and its lead contact is Prof. Kaoru Sato 
in University of Tokyo. Main objective of this 
proposal is to do feasibility studies for the MST/IS 
radar at Syowa Station during the IPY period. 
Figure 1 is a schematic drawing of the MST/IS 
radar in final form. Specifications of the radar and 
the feasibility studies are described in detail by 
Tsutsumi et al. (this issue).
3. EoI#422 
 Title of the EoI#422 is "Interhemispheric study 
on conjugacy and non-conjugacy of auroral and
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Fig. 1. Schematic drawing of the PANSY radar.
polar ionospheric disturbances using ground-based 
observation network", and its lead contact isone of 
the authors (Akira Kadokura). Main objectives of
this proposal re: (1) To maintain and intensify the 
Syowa - Iceland conjugate observations; (2) To 
develop the unmanned magnetometer network 
around the Syowa Station to Dome Fuji Station in 
the Antarctic; (3) To maintain other facilities at 
Syowa Station, including the two SuperDARN 
radars, etc.
3.1 Syowa - Iceland conjugate observations 
 Syowa Station in the Antarctic and the Iceland 
are one and almost only the ideal magnetic 
conjugate pair stations in the  auroral latitudes. 
 Auroral particles precipitate from the plasma sheet 
in the magnetosphere towards the ionosphere in the 
polar region in both hemispheres, and create 
similar  auroral activities at the same time (Figure 
2).
11I-shv
Fig. 2. Magnetic onjugate r lationship between 
       Syowa Station and Iceland.
 Syowa-Iceland conjugate observation started in 
1984. At present, here are three stations in Iceland, 
Aedey  (66.09° N, -22.65° E), Husafell (64.67° N, 
-21.03° E), and  Tjornes (66.20° N, -17.12° E). 
Magnetic conjugate point of the Syowa was 
located between Husafell and  Tjornes at the 
beginning, and is now located very close to  Tjornes. 
On the Antarctic side, conjugate points of the three
Iceland stations moved westward during 1984 to 
2007. Riiser-Larsen Peninsula is located between 
both conjugate points of Husafell and Tjornes, and 
the conjugate point of Aedey is very close to 
Yamato Mountains. 
 Husafell and  Tjornes are two major stations, 
where 8x8 imaging riometer is installed and 
auroral optical observation is carried out in the 
equinox seasons. A well-calibrated monochromatic 
all-sky CCD imager, called as Conjugate Auroral 
Imager  (CAI), was installed at Husafell in 2005. 
 CAI is operated automatically and continuously all 
through the auroral season. The same type  CAI 
was also installed at Syowa Station in 2005. 3-axis 
fluxgate magnetometer, 3-axis induction 
magnetometer, and broad beam riometer are also 
installed at all the three Iceland stations. Network 
connection between Iceland and NIPR is via ADSL, 
and that between Syowa and NIPR is 1 Mbps 
satellite network. During the  IPY2007-2008 period, 
Spectral instrument (e.g. Meridian Scanning 
Photometer) should be installed at the Iceland 
stations, and every data should be obtained via 
those networks in near real-time and should be 
opened for public to be widely used.
3.2 Unmanned magnetometer network 
 A new unmanned magnetometer network 
observation project in NIPR started in 2002. At 
present, four sets of the Low Power Magnetometer 
(LPM), developed at British Antarctic Survey 
(BAS), and two sets of the NIPR type LPM are 
deployed in the Antarctic. Details of this project 
are described by Yamagishi et al. (this issue).
3.3 Other facilities 
 Figure 3 (a) and (b) show the SuperDARN radar 
network in the northern and southern hemispheres, 
respectively. There are two SuperDARN radars at 
Syowa Station. Using these radars, ionospheric 
plasma convection and Polar Mesosphere Summer 
Echoes (PMSE) can be studied. Simultaneous 
observation with the unmanned magnetometer 
network observation can be also expected. In the 
northern hemisphere, simultaneous observation 
with the optical observation at Tjornes and the 
Iceland East SuperDARN radar can be expected. 
4. EoI#550 
 Title of the EoI#550 is "Coordinated radar 
studies of the Arctic and Antarctic middle and 
upper atmosphere during IPY-4 period 
(CRSAAMU)", and its lead contact is Prof.
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Takehiko Aso. Main objective of this proposal is to 
do coordinated studies using MF radar, Meteo 
radar, EISCAT radar, etc.
(b)
Fig. 3. SuperDARN network in the northern (a) and 
   southern (b) hemispheres.
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                                Abstract 
PANSY is a project o introduce the first MST (Mesosphere-Stratosphere-Troposphere) /IS (Incoherent Scatter) 
radar in the Antarctic to Syowa Station (39E, 69S), with the aim to comprehensively study the Antarctic 
atmosphere by observing the region with fine resolutions and good accuracy in a wide height range from 1 to 
500 km. Based on the feasibility study conducted in the last several years a small pilot radar system is to be 
installed at Syowa Station during the austral summer of 2007/2008 in order to test developed power-efficient 
transmitters and light-weight antennas and will start observing the polar mesopause r gion as a meteor wind 
radar. (Expression of Interest ID: 355. A part of Full Proposal, ICESTAR/IHY, (Full Proposal  ID:63)  )
1. Introduction 
 We have been promoting a project to introduce 
the first MST (Mesosphere-Stratosphere 
-Troposphere) /IS (Incoherent Scatter) radar, which 
is a VHF pulse Doppler radar, in the Antarctic to 
Syowa Station (39E, 69S) (Program of the 
Antarctic Syowa MST/IS Radar, PANSY), as an 
important station observing the  earth's 
environment with the aim to catch the climate 
change signals that the Antarctic atmosphere 
shows. 
 This radar consists of about 1000 crossed Yagi 
antennas having a peak power of 500kW which 
allows us to observe the Antarctic atmosphere with 
fine resolutions and good accuracy in a wide 
height range of 1-500 km (Table 1.).
Fig. 1. Plan view of the PANSY radar
System Pulse Doppler radar. Active phase
array system
Center frequency  —50MHz
Antenna A quasi-circular array consisting of
about 1000 crossed Yagi antennas
Transmitters One TR module under each Yagi
antenna. Total peak power: 500kW
Receivers About 50 channel digital receiving
system
Table 1. Basic specifications of the PANSY radar
 The interaction of the neutral atmosphere with 
the ionosphere and magnetosphere as well as the 
global-scale atmospheric circulation including the 
low and middle latitude regions is also a target of 
PANSY. The observation data with high 
resolutions and good accuracy obtained by the 
radar are also valuable from the viewpoint of 
certification of the reality of phenomena simulated 
by high-resolution numerical models.
Fig. 2. Research topics of PANSY
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 The scientific importance of PANSY is 
discussed and resolved by international research 
organizations of  IUGG, URSI, SCAR, SCOSTEP 
and SPARC, and documented in a report by 
Council of Science and Technology Policy in 
Japan.
2. Feasibility study 
 One major issue for the operation of the MST/IS 
radar at an isolated place such as Syowa Station is 
the reduction of power consumption. We have 
developed a new power-efficient transmitter 
(class-E amplifier), which is as twice as efficient or 
even more than a conventional class-AB type 
amplifier. The estimated total power consumption 
is successfully reduced to an acceptable level of 
about 70kW. The first proto-type transmitter 
module (Fig. 3) was installed at Syowa Station in 
January 2006 and worked properly during the 
following one year test period.
each component. Based on these feasibility studies 
we are planning to combine the developed 
amplifiers and antennas to build an operational 
pilot radar system and install the system in the 
coming austral summer of 2007/2008. The pilot 
system is to consist of several antennas, be 
operated as a meteor wind radar system, which has 
not been introduced to Syowa Station, and conduct 
mesopause region observations.
Acknowledgements: The feasibility study of the 
PANSY radar has been being conducted under the 
Japanese Antarctic Research Expeditions (JAREs).
Fig.4. Light-weight test Yagi antenna under a field test 
at Syowa Station
 Another significant problem is a very limited 
construction period in the Antarctic. We have 
designed antennas which are light-weighted (less 
than 20 kg each) and easily assembled but still 
robust enough to survive the maximum wind speed 
of 65  m/s during the severe Antarctic winter. Some 
sets of proto-type antennas were placed at the radar 
candidate site, and are currently under an 
environmental test (Fig.4). 
 We have also been conducting an intensive field 
survey in the site to find an optimal construction 
method.
ft
3. PANSY pilot system 
 So far the developed amplifier and antennas 
have been individually tested at Syowa Station. 
The obtained results are mostly satisfactory 
although we have been further trying to improve
Fig. 5. Plan view of PANSY pilot radar system
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                               Abstract 
Large scale unmanned magnetometer network is proposed in Antarctic continent during IPY period as a 
part of ICESTAR project. NIPR will contribute to this network study by deploying unmanned 
magnetometers in east Dronning Maud Land  — west Enderby Land as a part of EoI#422. These 
magnetometers form a nested grid of small and medium scale, which will help to study the cross-scale 
coupling in the magnetosphere.
1.  Introduction 
 Upper Atmosphere Physics group of National 
Institute of Polar Research (NIPR) is planning to 
deploying unmanned magnetometers along the 
inland traverse route to Dome Fuji, and along the 
coast line centered at Syowa Station during IPY 
period. These magnetometers will form a nested 
grid of 70km and a few hundred km spacing. This 
complex network will be useful for the study of the 
cross-scale coupling in the magnetosphere. 
 Magnetometers to be used for this network are 
low power magnetometer (LPM) developed by 
British Antarctic Survey (BAS), and similar one 
with satellite data communication function 
developed by NIPR. They are hereafter referred to 
as BAS-LPM and NIPR-LPM, respectively. 
BAS-LPM can be operated at -70°C, and to be 
used in the inland area, while NIPR-LPM can be 
operated at -40°C, and to be used near the coastal 
area of the Antarctic continent. 
  In this report, specifications of the each system, 
our past experience from the field experiments, 
and future prospect of the project are described.
2. BAS-LPM
 BAS-LPM is designed to reduce the power 
consumption by intermittent operation of a 
flux-gate magnetometer. Sensitivity of the system 
is 1 nT and sampling interval can be selected from 
1, 10 and 60s. Power consumption for these 
sampling intervals is 420, 80 and 50mW, 
respectively. Sampling interval of 60s is selected in 
winter months in which solar panel cannot be used.
Fig.1 BAS-LPM installed on a coastal rock.
 In 2003, we deployed 3 sets of BAS-LPM in the 
surrounding area of Syowa Station to form a grid 
of 100 km spacing. We found small scale 
ionospheric current vortex at the onset of aurora 
substorm, and also found small scale feature of 
FLRs. These BAS-LPMs were moved to inland in 
2004 along the traverse route between Syowa
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Station and Dome Fuji with an interval of  250500 
km, aiming at detecting larger scale phenomena.
3. NIPR-LPM 
 NIPR-LPM adopts intermittent operation of the 
flux-gate magnetometer as well, and is specially 
designed to detect magnetic pulsations with 
increased sensitivity  (0.2nT) and suppressed power 
consumption at higher sampling rate (190 and 
120mW for 1 and lOs sampling). NIPR-LPM can 
transfer observed ata to Japan via Iridium satellite 
telephone line. Power consumption for sending  1  s
 NIPR-LPM were deployed at inland and coastal 
area in January, 2007 to form a grid of 70km 
spacing with Syowa Station. High quality data, 
enough for pulsation study, are transferred to Japan 
every day. We will extend NIPR-LPM network in 
geomagnetic EW direction along the coast line 
with  200-500km interval. They will form a large 
grid of a few hundred km spacing together with 
BAS-LPMs which were already deployed in inland 
in 2004. 
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Fig.2 NIPR-LPM installed on inland 
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sampling data for one day amounts to 800mW in 
daily average. Our operation plan of NIPR-LPM is 
as follows. During winter months in which solar 
panel cannot be used, sampling rate of  1  Os is 
selected, and the data are stored in a Compact 
Flash memory. The power consumption is 120mW. 
During summer months in which solar panel can 
be used, sampling interval of  l  s is selected, and the 
daily data are transferred to Japan via Iridium 
satellite phone, together with the data recorded in 
winter months. The power consumption is  1W. 
  Data logging system of NIPR-LPM was tested 
in Antarctica for one year in 2006, and a good 
performance was confirmed. Two sets of
 MD500
, 
 MD620 
Dome Fuji
   •BAS-LPM (installed) 
   •NIPR-LPM (installed) 
 0 NIPR-LPM (proposed) 
Fig.3 Installed and planned unmanned 
   magnetometers during IPY period. 
Acknowledgements: Authors express their sincere 
appreciations to JARE members for their efforts in 
the installation and maintenance of BAS-LPMs 
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                            Abstract 
              (IPY Joint Committeeapproved reference number #729) 
    The main aim of the our project carrying out of a series comparative meteorological and 
radiation observations with the help of standard Russian and Norwegian sensors, estimation and 
the analysis of possible different. We plan to estimate tendencies and interrelations ofclimatic 
changes, in considered areas, on the basis of the field measurements executed in IPY period and 
historical data from Russian (Barentsburg) and Norwegian (Ny-Alesund) meteorological stations 
for all previous period of instrumental observations. Creation of electronic archive of current 
radiation observations, and also amount and forms of overcast is supposed according to the 
Russian meteorological station located on Hayes Island (archipelago Frants Josef Land). On the 
basis of this archive we can quantitatively estimate influence of forms and amounts of overcast 
on values of incoming lobal radiation and to use the received estimations in climatic modeling.
   Within the last decades in some Arctic areas 
and, in particular, on archipelago Spitsbergen, a
stable warming tendency is observed. This 
allows assuming not short-term deviations of 
climate system around equilibrium, but a long-time 
change. The major factors, which shape climate 
conditions of archipelago, are the following: 
geographical location, atmosphere circulation, and 
influence of the ocean, topography, sea ice and 
glaciers. Large amounts of fresh water are 
concentrated on Spitsbergen in various forms. 
These cryosphere components (glaciers and snow 
cover) possess specific biota. At the same time, 
they experience a higher tension of economic 
activities in comparison with other large Arctic 
archipelagoes. The cryosphere, hydrosphere, 
atmosphere and biosphere of archipelago are 
significant objects — appropriate indicators of the 
present Arctic climate and its possible future 
changes. Besides, Spitsbergen is an excellent 
scientific polygon for studying wide spectrum of 
responses of the polar environment on variation of 
natural and an anthropogenic impacts. 
   Russia is one of the first among the Arctic 
states to conduct regular monitoring of the natural 
environment of archipelago Spitsbergen. This 
monitoring includes meteorological, radiation and 
other kinds of observations. The first observations 
were carried out in old miner's settlements
Grumman Colas and Pyramida in 1931. Since 
1933 observations started in Barentsburg where the 
hydrometerological observatory of Federal 
Hydrometeorology and Environmental Monitoring 
Service  («Barentsburg», Murmansk HMS) is 
located now. Here the young group of the Russian 
polar explorers carries out a full complex standard 
meteorological, radiation, and hydrological and 
ecological observation on a regular basis. They are 
used to support of activity of the Russian 
organizations on archipelago, hydro 
meteorological maintenance of a fishing fleet in 
Barents Sea and for weather forecasts. The results 
of these observations allow to test and adjust 
mathematical models, which are used for an 
estimation of cryosphere lements ( now cover and 
sea ice). Along with other observations and 
analyses they allow to estimate consequences of
anthropogenic nfluence on climate of archipelago 
and to estimate probable scenarios of its change. 
Barentsburg research station possesses an 
advanced infrastructure. In combination with 
routine and special observation programs makes it 
one of the leading research centers on archipelago. 
   Within the framework of field studies we are 
planning to carry out on archipelago in 2007-2009, 
joint measurements of the basic meteorological 
and radiation parameters with the help of standard 
and special Russian and Norwegian devices and
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sensors  («Intercalibration») will be carried out for 
the first time. On the basis of the analysis of the 
accessible historical Russian and Norwegian 
meteorological data, tendencies and correlations of 
climatic changes in various areas of archipelago 
and in the adjacent areas of the Western Arctic 
regions (the similar program is planned to 
realization for Frantz Joseph Land - FJL) will be 
estimated. We plane to use the data collected 
during an entire period of instrumental 
observations. We plan to carry out the 
Intercalibration program in Barentsburg and 
research station of the Norwegian Polar institute in 
settlement Ny-Alesund simultaneously, with 
participation of specialists from Murmansk HMS. 
Creation of joint electronic archive of current 
radiation observations, and also quantities and 
forms of cloudiness is planed using data at both 
stations during International Polar Year (IPY). This 
archive will allow to quantify the influence of 
cloudiness on total short-wave radiation and to use 
the obtained estimations in modeling. 
   The primary goals of study: 
1. Estimation of tendencies and correlations of 
 climatic changes on archipelago n the baseof 
 joint instrumental observations carry out during 
 IPY and historical meteorological and radiation 
 observations atRussian and Norwegian stations; 
2. Setting of joint measurements with the help of 
 standard Russian and Norwegian radiation 
 sensors. Estimation and the analysis of possible 
  discrepancies. 
3. Creation of joint electronic archive of radiation 
 and cloudiness observations using the data from 
 Russian and Norwegian meteorological stations 
 located on archipelago; 
4. Estimation of influence of cloudiness on of 
  short-wave total radiation; 
5. Quantification of cloudiness from the data of 
 standard ground meteorological observations 
 using statistical modeling. 
   As a result of this studies the following 
information on present climate condition and 
tendencies of their change will be obtained: 
 I. Values of meteorological and radiation 
 parameters characterizing present climate state 
 and its variability; 
2. Results of the comparative analysis of 
 characteristics of a radiative climate and 
 meteorological parameters of a atmosphere 
 surface layer in the Western Arctic regions 
 (Spitsbergen, FJL); 
3. Results of the physical-statistical nalysis of the
  data and quantification of features of long-term 
 and seasonal variability of a climatic 
 components including anthropogenic 
  component; 
4. Quantitative estimations of possible 
 discrepancies between standard Russian and 
 Norwegian radiation sensors; development of a 
 technique and recommendations forcomparative 
  climatic analyses. 
   Successful performance of this study will be 
provided intensive international cooperation 
between the Russian both western scientific and 
educational centers and organizations, such as: 
AARI, Murmansk  HMS, NPI, SPbSU, University 
of. Tromse (UiTo, Norway), joint Russian  -
Norwegian laboratory  «Fram Arctic  Laboratory». 
The Polar Fund (Moscow, Russia) expressed the 
interest in successful performance of our project 
through participation in  «Programs of prime 
restoration and modernization of a network of the 
Russian polar stations for the period  2003-2006». 
   Logistical activities includingreconstruction 
of apartments and laborites use by Russian 
specialists and for accommodation of new devices 
and equipments will be down. This will allow 
carrying out a full complex of routine a special 
meteorological and radiation observation at 
Russian stations. 
   Research work will be carried out within the 
framework of the coordinated program between 
AARI, Murmansk HMS, Federal 
Hydrometeorology and Environmental Monitoring 
Service and NPI. This work will be supported at 
national and the international level. In particular, 
observation program is included in IPY cluster 
 project  «Arctic Climate  Diversity» 
(ARCDEV.NET, Norway, NPI and Russian cluster 
project  «Spitsbergen Climate System Current 
 Status» (SCSCS, AARI). 
   Very important component of scientific work 
will be its relation to aspects of education and 
dissemination of scientific knowledge. We plan to 
involve students and masters of SPbSU and UiTo, 
grant-students involved in educational program of 
training courses of Svalbard University (UNIS), 
Russian - German magistracy  «POMOR" (SPbSU, 
faculty of geography and geoecology, Russia) and 
joint Russian - Norwegian laboratory  «Fram Arctic 
 Laboratory» (AARI-NPI) in the field phase and 
processing of the received materials. 
   Newly obtained andhistorical data collected 
during project will be made available for Russian 
and World data Center, thus becoming accessible 
to international scientific community. This will 
provide wide public with new knowledge about 
archipelago Spitsbergen.
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                             Abstract 
Perennial freezing of soils and rocks occurs in the polar areas and in the mountains equaled in climatic 
conditions to the  'North'. Climatic variation has been analyzed by the author, based on reliable data 
from weather stations. A 10-year moving average approach has been used. This review refers to 
permafrost occurring in the widest part of Asia. The coastal stations in East Siberia exhibit a 
significant response to the  'Arctic warming', both in winter and summer, which took place in the 
 1930s. Current warming has not reached that level. A clear warming trend is characteristic for 
continental weather stations (Verkhojansk, Yakutsk, Irkutsk) during the late 20th century. In the Baikal 
area, mean annual air temperatures have shifted across 0°C after the  1950s. A similar trend is 
observed in Mongolia. Rapid warming has begun in the 1970s. Mean annual temperatures have risen 
above 0°C at a number of stations ince the 1960s. Temperatures are steadily increasing in China as 
well. Mean annual temperatures have also been rising rapidly. This suggests that permafrost 
conditions in the Baikal area, Mongolia and China have become unstable. It has both positive and 
negative consequences.
   Permafrost has characteristic distribution on 
the Earth. It underlies a quarter of the land surface 
of the globe. Perennially frozen ground is 
encountered in Russia, Asia, Europe, North and 
South America, Antarctic and even Africa. The 
widest part of permafrost is situated in Asia. 
Permafrost is a product of cold climate. 
   The purpose of this paper is to examine how 
climate has been changing in the Asian permafrost 
regions mainly during the 20th century and what 
role is played by much-debated global climate 
warming. 
   Weather station records have been used as 
being the most reliable data. A 10-year moving 
average approach as been applied which discards 
random departures, smoothes climatic variables 
and clearly shows trends in climate. All 
temperature values in this paper are given in  °C. 
   Analysis of the coastal stations (for example, 
Kjusjur) shows that the response to the "Arctic 
warming of the 1930s" was greater than the current 
warming. The response was more significant for 
the western stations in Europe located near the 
warm Gulf Stream. The effect of the "Arctic 
warming" smoothes to the east with increasing 
distance from the Stream and increasing sea ice 
extent, however still remaining large.
   All continental stations in East Siberia 
(Verkhojansk, Yakutsk, Irkutsk and others) show 
that the recent warming of the 1980s-2000s has 
become significant. Air temperatures, especially in 
winter, were increasing steadily over the 20th 
century. Subsequent maximums and minimums 
were notably higher than the previous ones. 
   Since winter is longer than summer in Siberia, 
it has been reflected in mean annual temperatures. 
This parameter has increased approximately by 
 1.5-2°C since the  1990s. 
   Irkutsk in theBaikal area attracts the attention. 
The mean annual air temperature had been 
negative throughout the century, but it crossed 0° 
after the 1950s. As a result, thermokarst activity 
has intensified. 
   Stations in neighboring Mongolia have also 
been recently experiencing a rapid rise both in 
winter and summer temperatures. The mountain 
station Muren (1659 m) still has negative mean 
annual temperature. But at  I  loyd located at lower 
elevation (1574 m) the mean annual temperature 
rose above 0°C in the 1960s. Mongolian 
geocryologists are also observing the intensified 
development of adverse frost-related processes. 
   During the 20th century temperatures were 
steadily increasing in China as well. At Hailar
 —  79  —
 (611m) located in the Great Hinggan Mountains, 
the January temperature warmed from around  -
30°C in the early part of the century to -24° in the 
end of the century, and the mean annual 
temperature increased by 2°C. Mean annual 
temperatures in the Tibet also approached 0°C, as 
was the case at Nagqu (1574 m) and Baingoin 
(4570 m). 
   It is evident hat a distinction should be made 
between trends in coastal Arctic stations (the effect 
of the "Arctic warming" is stronger than the 
current warming) and continental stations 
(apparent current warming). The Arctic warming is 
more local, while the recent warming is global. 
Permafrost maintains its state in much of East 
Siberia. In the Baikal area, Mongolia and China, 
permafrost degradation has begun (1). 
   The recent warming has both positive and 
negative cological consequences. 
   The melting of glaciers and snow is 
accelerating, causing overflows of rivers and 
severe floods. The snow line has shifted to the 
north. Sea level is rising, creating a risk of land 
inundation in low-lying countries. 
   The biosphere (vegetation and animals) is 
especially sensitive to climate change. In East
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Siberia, the forest ranges have shifted northward 
and flower species are appearing that have never 
grown there before. The reason is that autumns 
have lengthened by about two weeks in these 
regions. 
   Animals are beginning to migrate — northern 
species are moving to the south, while southern 
species to the north. Hunters complain of the 
deterioration of fur quality. Because of a warmer 
climate, game animals do not have time to grow an 
undercoat. Many new insects have appeared which 
are undesirable. 
   Unusual bird species are spotted in northern 
regions. There is much concern among the 
population that their beloved Siberian crane, 
returning after wintering in China and Japan, can 
not find nesting ground because of high water in 
lakes. 
   Geocryologists are concerned about the fate of 
permafrost, since warming will degrade the 
performance of engineering works erected on 
frozen ground. 
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                                 Abstract 
Persistent organic pollutants (POPs) and mercury are toxic chemicals that persist in the 
environment and can be transported by air and water over long distances from southern source 
regions to the remote Arctic. In cold environments, these chemicals can deposit onto the 
Arctic's surfaces and accumulate in Arctic wildlife, country foods and subsequently northern 
people to alarmingly high concentrations. Collaborating with other air monitoring programs for 
contaminants, INCATPA (International JC endorsed project #327) will measure these chemicals 
in air in the Canadian, Russian and American Arctic, as well as at potential source regions on 
the Asian Pacific Region and in North America. This will give us information on where these 
chemicals have come from, how much from which region and what climate conditions influence 
their movement to the Arctic. Data collected will be incorporated into environmental transport 
models to determine how future climate change will affect contaminant transport to the Arctic.
    1. Introduction 
  The presence of anthropogenic pollutants uch 
as persistent organic pollutants (POPs), other 
semivolatile organic pollutants (SOCs) and 
mercury (Hg) in the Arctic ecosystem has raised 
significant international concerns in recent years, 
especially in circumpolar countries uch as Canada. 
This is mainly because (1) these chemicals are 
persistent in the environment and can be 
transported over long distances from source 
regions to the remote Arctic (Hung et al., 2005; Li 
and MacDonald, 2005, Macdonald et al., 2000); 
(2) they tend to bioaccumulate and  biomagnify 
through terrestrial and aquatic food chains 
(Falandysz et al., 1999; Kucklick and Baker, 
1998); (3) most northern and indigenous 
populations rely on a high fat diet of country food 
which is a major source of human exposure to 
these chemicals and (4) most northern peoples 
have not used or directly benefited from activities 
associated with the production and use of such 
chemicals (AMAP, 1998). Armed with scientific 
knowledge gathered over the years, Canada plays 
a leading role on the international negotiation table 
in regulating the production, use and emission of 
POPs and Hg (UNEP, Stockholm Convention on
POPs, UN-ECE Long Range Transboundary Air 
Pollution (LRTAP) Protocols on Heavy Metals 
and POPs, North American Commission for 
Environmental Cooperation (CEC) Sound 
Management of Chemicals Initiative and the 
Arctic Environmental Protection Strategy). 
  The atmosphere is considered to be the primary 
and most rapid pathway of pollutant ransport o 
the Arctic. Studies conducted under the Northern 
Contaminants Program (NCP), the Canadian 
National Implementation Plan of the Arctic 
Monitoring and Assessment Programme (AMAP), 
as well as others, have associated episodes of high 
POP concentrations measured in the Arctic to 
transport by air masses originating from various 
regions in the south. For instance, transport of 
POPs from Asia to the Canadian Arctic has been 
identified at Tagish, Yukon, where high 
concentration episodes of banned pesticides, e.g. 
chlordanes, DDTs and HCHs 
 (hexachlorocyclohexanes), have been linked to air 
masses passing over Asia 5 days previously 
(Bailey et al., 2000). Air concentrations of 
polychlorinated  dibenzo-p-dioxins and 
dibenzofurans (PCDD/Fs) peaked when the air 
mass origin shifted from North Atlantic and North
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America eastwards into Russia and Eurasia (Hung 
et al., 2002). Such transport can occur in as short 
as 5 to 10 days. As stated above, these pollutants 
have the tendency of depositing on terrestrial and 
aquatic surfaces and can bioaccumulate through 
the food chain. Deposition of this kind has been 
assessed by the Western Airborne Contaminants 
Assessment Project (WACAP) in National Parks 
along the U.S. and Alaskan Pacific coasts. In a 
study associated with WACAP,  Killin et al. (2004) 
have shown linkages between elevated air 
concentrations of SOCs measured at the Cheeka 
Peak Observatory in Washington and trans-Pacific 
transport events in March and April 2002. In 
terms of mercury, the recent discovery of 
atmospheric conversion of  Hg(0) in the springtime 
in the Arctic resulting in increased eposition of 
reactive Hg species to the environment encourages 
scientists to determine how much Hg(0) is brought 
to the Arctic via the atmosphere in order to 
establish overall Hg input to this region. 
  In collaboration with different air monitoring 
programs, INCATPA will measure these 
chemicals in air in the Canadian, Russian and 
American Arctic, as well as at potential source 
regions in the Asian Pacific Region and in North 
America, including Canada, the USA, Russia, 
China, Japan and Vietnam. This will give us 
information on how these chemicals transport o 
the Arctic from different regions on the Pacific 
Rim and what climate conditions influence their 
movement o the Arctic. Data collected will be 
incorporated into environmental transport models 
to determine how future climate change will affect 
contaminant transport to the Arctic.
2. Objectives and Proposed Activities 
  The current project aims at advancing our 
knowledge of the factors and mechanisms which 
influence intercontinental transport of pollutants 
and our understanding of the relative contribution 
of intercontinental versus intracontinental 
transport to the Arctic. 
Research will focus on: 
(1) fingerprinting chemical compositions of air 
masses from different parts of the Pacific; 
(2) identifying key chemical properties, e.g. 
vapour pressures and air-surface partition 
coefficients, and atmospheric dynamics, e.g. large-
scale wind systems, geopotential heights, air 
temperatures, precipitation etc., dictating chemical 
transport to the Arctic;
(3) quantifying the relative contribution and major 
pathways of intercontinental versus 
intracontinental input of pollutants into the Arctic 
region; and identifying atmospheric irculation 
patterns leading to  trans-Pacific pollutant ransport 
to the Arctic; 
(4) assessing and forecasting the potential 
influence of changes in atmospheric irculation 
patterns and climate variability on the long-range 
transport of pollutants to the Arctic; 
(5) assessing the impacts of the transport of 
pollutants to the Arctic considering climate change 
and changes in sources (collaborating with other 
IPY studies being undertaken — OASIS [Ocean-
Atmosphere-Sea Ice-Snowpack] for Hg and CFL 
[Circumpolar Flaw Lead system study] for Hg 
and POPs). 
  We plan to achieve these objectives through 
coordinated source-receptor measurement of 
atmospheric pollutants coupled with multi-media 
transport modelling. It is proposed that 
simultaneous air sampling for Hg, POPs (e.g. 
chlordanes, DDTs, dieldrin, HCHs, toxaphene, 
polychlorinated biphenyls [PCBs]) and other 
anthropogenic chemicals (e.g. endosulfan, 
polybrominated flame retardants, polycyclic 
aromatic hydrocarbons [PAHs] and current-use 
pesticides) be conducted along both sides of the 
Pacific Ocean at potential sampling stations hown 
in Figure 1. These sampling sites include 
locations in eastern China, Vietnam, Japan, eastern 
Russian Arctic and sub-Arctic, the western 
Canadian Arctic, Alaska and the west coast of the 
U.S. This project will make use of existing air 
monitoring facilities for atmospheric pollutants 
established under AMAP, the Global Atmospheric 
Watch (GAW) program conducted by the World 
Meteorological Organisation (WMO), as well as 
other national and university-based studies in Asia 
and North America. 
  Coordinated high volume air sampling of POPs 
will be conducted at each site to track 
intercontinental transport episodes. This will be 
complemented by a Canada-led global passive air 
sampling network - GAPS (Global Atmospheric 
Passive Sampling) (Figure 2). The passive air 
samplers (PAS) provide time-integrated air 
concentrations of POPs over 3-month and  1-year 
periods (Gouin et al., 2005; Shen et al., 2004) 
which are ideal for investigating accumulated or 
time-integrated effects over seasonal and yearly 
 timeframes.
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Fig. 2. Location of air sampling sites under GAPS
  In 1995, the understanding of the atmospheric 
behaviour of Hg in the Arctic air was 
revolutionized through the discovery of 
atmospheric conversion of Hg(0) in the springtime. 
This conversion results in an increased amount of 
reactive Hg deposited to the Arctic environment. 
If there was an increase in emissions of Hg from 
southerly sources or an enhancement in transport 
to the Arctic as a result of climate variations, a 
significant increase in the amount of Hg could be 
deposited to this environment. INCATPA 
proposes to assess the likelihood and impact of 
this possible scenario. 
  Under INCATPA, we propose the addition of 1 
site in Russia and 1 in China to the existing 
AMAP Hg measurement sites at Alert, Nunavut; 
Amderma, Russia; and Little Fox Lake, Yukon. 
For ambient air continuous Hg measurements, all
sample analysis will be performed with the 
Automated Tekran® Mercury Vapour Analyser as 
used in AMAP, NCP and the Canadian 
Atmospheric Mercury Measurement Network. 
This instrumentation is used worldwide to make 
continuous measurements of Hg in air. 
  Two global-scale three-dimensional, multi-
compartment atmospheric transport and soil/air, 
water/air exchange models developed to 
investigate the transport of POPs (CanMETOP 
[Canadian Model for Environmental Transport of 
Organochlorine Pesticides] and MEDIA
[Multicompartment Environmental  Diagnosis and 
Assessment Model]), as well as the 
Global/Regional Atmospheric Heavy Metals 
Model (GRAHM) will be used to forecast the 
atmospheric transport of POPs and Hg. The use of 
these transport models will help to interpret air 
monitoring results and estimate the effect of 
climate change on the long-range transport of 
pollutants to the Arctic. Currently, the 
CanMETOP provides a unique tool in numerical 
assessments of the fate and budget of 
 organochlorine pesticides in North America, and 
has been extensively used in pesticide studies (Ma 
et al., 2003). MEDIA has been employed in 
numerical studies of global transport of a- and  7- 
HCHs (Koziol and Pudykiewicz, 2001). 
  Under INCATPA, meteorological analyses 
associated with the modeling investigation with 
CanMETOP and MEDIA will be carried out to 
determine major atmospheric irculation patterns 
that play significant roles in atmospheric transport 
of POPs from source regions. For target 
chemicals with available emission inventories, 
long-term (> 30 y) atmospheric trends in Arctic air 
will be estimated to predict temporal and spatial 
variations of POPs in the Arctic as a result of 
changes in global POP usage and emissions. 
Spatial and temporal correlation patterns between 
POP air concentration in the Arctic and 
atmospheric circulation characteristics (air 
temperature, wind, pressure etc.) associated with 
climate variability (Ma et al., 2004) will be built to 
improve our understanding of the inter-annual 
fluctuations and long-term trends of POPs. 
  In the Arctic, Hg transforms and interacts from 
very short to long time-scales, therefore 
understanding Arctic Hg cycling require a multi-
scale Hg global model. EC's global/regional 
atmospheric heavy metals model (GRAHM) is an 
Eulerian, multi-scale, on-line, high resolution 
(horizontally and vertically) model (Dastoor and 
Larocque, 2004). For INCATPA, the influence of 
climate change on the transport, intensity and 
frequency of the episodes and the deposition of Hg 
in the Arctic will be studied.
3. Concluding Remarks 
 The INCATPA project will provide insight into 
the source-receptor relationship of POPs and 
mercury. This information is essential in our 
future ability to forecast he transport and impact 
of these pollutants on the Arctic ecosystem.
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Abstract
The depletion of the polar ozone layer is one of the strongest anthropogenic signals in the Earth 
system. Subpolar regions as the Patagonia, Argentina, in the southern part of South America are 
affected by this phenomenon, covered sometimes by air masses with less ozone than normal with 
the corresponding UV enhancements at ground surface. Motivated by these atmospheric events, 
Argentine, Japanese and French researchers cooperated to carry out field campaigns with the 
objective to monitor atmospheric species and parameters atsouthern part of Argentina. Since 2005, 
the CEILAP Lidar Division, with the financial support of JICA (Japan International Cooperation 
Agency) and the collaboration with IPSL, France, has installed an atmospheric laboratory in the 
Patagonian city of  Rio Gallegos (51°  36'  S, 69° 19' W) for the measurements of stratospheric ozone, 
aerosols and water vapour. The principal remote sensing instruments used in this site are lidars, but 
other ground based radiometers are also deployed for solar UV measurements. During 2005-2006 
springs, the SOLAR Campaign was carried out, giving the opportunity to measure the evolution of 
stratospheric ozone profiles and the influence of polar vortex overpass over southern part of 
Argentina. This field campaign is in the frame of IPY, and it is proposed to continue for obtaining 
the data during 2007-08. In this paper we describe some results of this campaign for the first 
measured period, and entitled the future activities for the next two years related to IPY events. 
(www.division-lidar.com.ar).
1. Introduction 
   The general objective of the SOLAR 
(Stratospheric Ozone Lidar of Argentina) project is to 
monitor various atmospheric onstituents using 
remote sensing techniques, mainly based on lidar, in 
southern part of  Argentina.  . This project is the fruit of 
a preexisting collaboration between Argentina, Japan 
and France for lidar measurements of ozone, aerosols 
and water vapor, and for UV measurements using UV 
radiometers in the southern part of Argentina. In fact, 
the Lidar Division of CEILAP (CITEFA-CONICET), 
in collaboration with Nagoya University and NIES 
from Japan, and the Service  d'Aeronomie (IPSL) from 
France, and other argentine Institutions carried out 
this campaign during August — November 2005 and 
2006 periods (southern late winter-spring time) at Rio 
Gallegos, Santa Cruz Province, Argentina.  (Pazmino 
et at, 2005). This place was chosen due to the fact that 
on some occasions, the polar vortex air processed in 
the ozone hole passes overhead the continental part of 
South America. In these situations cities like Rio 
Gallegos are under the influence of the ozone hole or
near its border, with enhanced solar UV radiation. The 
most important instrument involved is a differential 
absorption lidar capable to realize precise and accurate 
measurements of the stratospheric ozone profiles. In 
this paper the first results of the SOLAR campaign 
focusing on stratospheric ozone profiles 
measurements with the Differential Absorption Lidar 
(DIAL) technique and UV radiation measurements are 
presented. Other lidars, and a set of passive sensors, 
likes UV radiometers were also deployed. The 
anticorrelation between ozone depletion — UV 
increase at surface is reported. This campaign was 
financed by JICA, Japan International Cooperation 
Agency.
2. Description of SOLAR Campaign 
   The main objectives of this campaign are to 
contribute to the analysis of the behavior of:  1) 
stratospheric ozone profiles using a differential 
absorption lidar (DIAL) system and to analyze the 
polar vortex crosses over the south of the continent 2) 
water vapor profiles in the troposphere using a
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Raman lidar; 3) aerosol  profiles in the troposphere, 
using a backscattering lidar system, and 4) to obtain 
ground measurements of UV radiation with different 
kinds of passive sensors. 
   All these instruments were deployed in the city 
of  Rio Gallegos, where the number of clear nights 
necessary to make lidar measurements is larger in 
comparison with other cities of southern Patagonia.
2.1 DIAL system for stratospheric ozone 
 A  XeCI excimer laser emission at 308 nm for 
absorbed wavelength and the 355 nm third harmonic 
radiation of Nd-YAG laser for the reference 
wavelength are used in the DIAL technique. Six 
channels are used for the signal acquisition, four of 
them for the detection of elastically backscattered 
signal of the emitted wavelengths (high energy mode 
for the higher altitude ranges, attenuated energy for 
the lower ranges) and two corresponding to the first 
Stokes nitrogen Raman of the emitted wavelengths. 
 The optical receiving system consists of four 
parabolic telescopes (f/2) 50 cm diameter. Four 
quartz optical fibers are placed at the focal points of 
the telescopes and come together vertically to form 
the entrance slit of the spectrometer. These transmit 
the backscatter adiation from the atmosphere to an 
optical analyzer device, which includes optics for 
image formation, a chopper to prevent the saturation 
of the photomultipliers and a spectrometer designed 
to separate/split he different wave lengths to be 
detected. A fundamental part of the spectrometer is a 
Jobin Yvon holographic grating with 3600 lines per 
millimeter characterized by 40% efficiency in the 
150-450 nm spectral range. It separates 5 wave 
lengths, 4 of which are used for obtaining ozone 
profiles and the combination of the fifth wave length 
(347  nm) with one of the previous ones (332 nm) for 
obtaining profiles of water vapor in the troposphere. 
A full description of this DIAL system can be found 
in (Wolfram E. et al, 2005, 2006).
2.3 Raman lidar for water vapor. 
 Water vapor profiles in the troposphere will be 
obtained in two way: 1) using the 607  nm Raman line, 
excited by the 532 nm laser line produced by the 
Nd:YAG, laser and by using the 347 nm Raman line, 
excited by the 308  nm laser line produced by the 
excimer laser, both of the differential absorption lidar, 
described in 2.1, since the spectrometric box is 
designed to extract the aforementioned signal. The 
detection system of the two lines has already been 
described in the above mentioned paragraph. 
(Wolfram et al, 2005, 2006).
2.3 Multiwavelength lidar system for 
measuring aerosols, planet boundary layer 
and cirrus. 
 Studies on the aerosols are carried out using a lidar 
system designed to observe the troposphere from 300 
 m to 13,5 km, enabling to obtain aerosol profiles, the
relation between the extinction and backscatter 
coefficients, the evolution of the atmospheric 
planetary boundary layer and cirrus clouds. The 
emission system is based on an Nd:YAG solid laser 
(same as paragraph  2.1).The fundamental wavelength 
is 1064 nm with an energy of 600 mJ. The laser also 
generates the fundamental/first and second harmonics, 
532 and 355 nm, which enables to obtain information 
in the three wavelengths imultaneously with a 
temporal resolution of 10 s and a spatial resolution of 
6  m. The receptor system is Newtonian telescope 50 
cm diameter (f/2). An optical fiber (1 mm in 
diameter) transports the light collected to a 
 spectrometric box to split it into different 
wavelengths. By two  phototomultipliers (355 nm and 
532 nm) and an avalanche photodiode (1064 nm) the 
backscattered light signals are detected and 
digitalized. Interference filters are positioned at the 
entrances of the detectors to eliminate spurious 
radiation, (Otero, L., et al., 2006).
2.4 Passive instruments 
 The mainobjective of the use of these instruments 
is to measure global radiation at the level of the 
earth's urface, covering the solar range (short wave) 
and terrestrial range (long wave). The following 
table shows the characteristics of the various passive 
remote sensing instruments installed at CEILAP's, 
Rio Gallegos ite.
2.5 Millimeter-wave spectral radiometer 
 Nagoya University from Japanhas the intention to 
install a millimeter-wave spectral radiometer in Rio 
Gallegos to measure ozone profiles. This instrument 
is a passive one designed to observe a spectral line 
emitted from atmospheric ozone at 110.8 GHz. It is 
possible to derive the vertical profile of the ozone 
mixing ratio with a resolution of a few kilometers 
every 10 minutes from the observed spectral data. 
The system consists of three main parts: optics, 
receiver and spectrometer. The most important and 
essential part is the receiver part. A 
superconductive receiver was developed at Nagoya 
University to obtain very high sensitivity and 
suppress very low noise performance. The optical 
part consists of a flat rotating mirror, a parabolic 
mirror, and an ellipsoidal mirror, forming Gregorian 
telescope optics. 
 The rotating flat mirror changes the observing 
elevation angle and switches the signal between the 
sky and two calibration loads. The spectral data is 
obtained with an acousto-optical spectrometer (AOS). 
The millimeter-wave radiometer will provide 
complementary dataset to the DIAL measurements, 
since the millimeter-wave radiometer covers upper 
stratosphere and lower mesosphere which cannot be 
observed by a DIAL system. By using both the 
millimeter-wave radiometer and the DIAL, it is 
possible to obtain a full vertical ozone profile up to 
60 km.
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        Instrument 
Narrow band UV Radiometer # 
Broadband UV-A Radiometer 
Broadband UV-B Radiometer 
Pyranometer 
Solar Photometer##
# Solar UV radiation monitoring  network of Argentina 
## NASA AERONET network  http://aeronet.gsfc.gov
2.6 Instruments at University  of Magallanes, 
Punta Arenas, Chile 
 The Ozone and Ultraviolet Radiation Laboratory, 
University of Magallanes, located at Punta Arenas 
(Lat. 53°S; Lon.  70°54'W), Chile is far from 200 
Km from Rio Gallegos, where the CEILAP has set 
up the mobile laboratory  (Lat.51'55  'S; 
 Lon.691  4'W). Both are situated in the extreme 
south of the American continent where the 
Antarctic ozone hole passes over. This Chilean 
laboratory has been carrying out research activities 
in the area of ozone and its relation to UV radiation 
since 1992, including continuous measurements of 
the total ozone column, profiles with the Umkher 
method and spectral UV radiation using a Brewer 
instrument. The measurement of UV radiation is 
carried out using a network of five passive sensors 
distributed throughout the main populated areas of 
the Magallanes region.
     Model Spectral Range 
 GUV-541 Biospherical Inst. Inc. 305, 313, 320,340 y 380 nm 
YES — Model UVA1  315nm-400nm 
YES — Model UVB1. 280nm-320nm 
Kipp & Zonen Holland 305nm- 2800nm 
CIMEL 1200,940,870,670,500, 440, 380,340 nm 
f entina  http://www.dna.uba.ar/ 
 T t.gsfc.gov  
                                           450 
                                                                                                         - Brewer Punta Arenas Chile 
                                                                                                                       Ldar Measurements  f al anes,
3. Ozone Monitoring 
 SOLAR Campaign is designed with two different 
measurements protocols: an intensive period 
between August and November each year, (later 
winter - spring time at South Hemisphere), and 
routine measurement period for the rest of the year. 
During intensive measurement period which is 
coincident with the ozone hole development, the 
stratospheric ozone layer is monitored during 4 
hours average time each available clear night. 
 Since June 2005 (when the shelter that contains 
all the lidar instruments was deployed in a Rio 
Gallegos city), several experiments during the 
mentioned period were performed. Fig.  1 shows the 
temporal evolution of total ozone measured with 
Brewer photometer at Punta Arenas, Chile, far 
away 200 km in South West direction from  Rio 
Gallegos. The red vertical bar in the same figure 
represents a lidar ozone measurement. We made a 
total of 29 measurements during the first intensive 
measurement period in 2005, giving a good 
sampling of ozone evolution in Rio Gallegos. 
During 2006 a total of  31 vertical ozone profiles 
were obtained.
 As an example of the results obtained during the 
monitoring of ozone hole during austral spring, 
some measurements of ozone profiles are shown 
(Fig. 2). Several of them showed reduction in ozone 
content as result the overpass of polar vortex that 
encloses the ozone hole, over Rio Gallegos city. 
 During October, the weather conditions allowed 
to measure six lidar profiles, two of which (Oct. 3 
and 9, 2005, Julian day 276 and 283 respectively) 
presented reductions of ozone concentration. On 
Oct. 3 the polar vortex overpassed  Rio Gallegos 
city affecting the higher layer of stratosphere. The 
ozone profile measured by the lidar on this day 
shows a depletion of ozone number density in 24  — 
35  km, with an average reduction of 25% with 
respect o mean profile at 30 km height. 
 With the purpose of evaluating the stratosphere 
zones more affected by polar vortex for these 
months, we compared the mean ozone profile 
measured by the lidar with the climatologic SAGE 
II satellite profile for the period from October to 
November. The SAGE II climatology was obtained 
as the average profile of number densities measured 
by this satellite during 1995 — 2004 on October 
without ozone hole conditions. This comparison 
shows two different zones of reduction. Below 20 
km, in the lower stratosphere with difference with 
respect o climatologic profile that grown to 45% at 
15 km, and other zone above 20 km to 33 km, with 
relative differences around 45%.
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 Figure 2. Left panel: Set o f ozone lidar profiles 
(colour lines) obtained  uring October November 
2005. Mean lidar profile of this set (black  circles) 
and SAGE II climatologic profile (blue diamond). 
Right panel: relative difference between lidar mean 
          and SAGE H profiles.
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 As was described in section 2.4, this 
experimental site has different passive radiometers 
to measure solar radiation. As an example of the 
output products that these instruments have, we 
present the spectral solar irradiance measured by 
GUV 541 moderate narrow band radiometer for Oct. 
8, 2005 (Fig. 3). As commented previously, this day 
the total ozone column dropped strongly by the 
overpass of ozone hole over  Rio Gallegos. A 
consequent increase in ground surface UV radiation 
was registered for 305  nm channel of this 
instrument. This wavelength is strongly sensitive to 
ozone content, recording three times more radiation 
than the mean value for that Oct. (red line in fig. 3)
5. Conclusion and Remarks 
 The deployment of ground based lidar 
instruments for satellite validation and the logistic 
possibilities offer by the city of Rio Gallegos, 
inspired the SOLAR project. It is planned that the 
campaign will continue in the next years, as a part 
of the IPY. An agreement with the University of 
Patagonia Austral and CONICET, both from 
Argentina, will permit o operate these instruments 
in a future permanent Laboratory, as a part of 
environmental studies in the southern hemisphere. 
The collaboration with Japan, France and USA, 
helps to make this project a scientific focus of some 
magnitude, which will prove to be of considerable 
interest to the international scientific ommunity, as 
well as to local communities and universities. The 
proximity of Punta Arenas (Chile) and Rio Gallegos 
(Argentina) is also a remarkable situation. This 
campaign is part of the ORACLE project entitled 
"Ozone layer and UV radiation in a changing 
climate evaluated during IPY", which was 
approved by ICSU/WMO for 2007/8.
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Figure 3. 305 nm spectral solar irradiance measured by 
 GUV-541  for October 8, 2005 (blue line). 305 nm
  October mean irradiance (red line) +/- oneSD 
               (shadow area)
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                              Abstract 
The fourth International Polar Year (IPY) differs from former IPYs because of the broader 
focus of scientific research but also the inclusion of education outreach. The Monitoring 
Seasons Through Global Learning Communities (MSTGLC) Project, also called Seasons 
and Biomes, engages pre-college teachers and students in climate change research to learn 
science and to participate in IPY. MSTGLC uses the Global Learning and Observations to 
Benefit the Environment (GLOBE) program (http://www.globe.gov) methods. GLOBE 
brings together pre-college teachers and students, and scientists, in monitoring the 
environment and studying the Earth. MSTGLC organizes GLOBE schools by biomes and 
connects tudents to scientists in Earth system science programs uch as the International 
Arctic Research Center, NASA Terra and Landsat Data Continuity Missions. MSTGLC is 
an expansion of the Arctic Phenology Research and Education Network EoI # 278 
approved by the IPY Joint Committee and included in the University of the Arctic IPY 
Education Outreach Cluster.
1. Introduction 
   Seasons reflect the dynamic nature of the 
biogeochemical, energy, and water cycles which 
link the atmosphere, biosphere, hydrosphere, 
cryosphere and lithosphere of the Earth as a 
system. For example, global plant waves of 
green-up and green-down indicate fluxes in the 
carbon cycle. Changes in seasonal or 
phenological events can be indicators, as well as 
effects of climate change and reflect the 
variations that are occurring in the cycling of 
energy in the global environment. Seasonal 
change profoundly affects the balance of life in 
ecosystems and directly impacts essential human 
activities uch as agriculture and subsistence. 
   Various cultures utilize seasons as calendars 
for their work activities. For example, in 
Native Alaskan villages seasons signify the 
timing of different subsistence and community 
activities e.g. berry picking, fishing, hunting, and 
celebrations for successful hunts. 
   Monitoring Seasons through Global 
Learning Communities (MSTGLC), also called 
Seasons and Biomes, is an expansion of the 
project Arctic Phenology Research and Education
Network (APREN), Expression of Intent  (EoI) # 
278, approved by the International Polar Year 
(IPY) Joint Committee of the International 
Council for Science and the World 
Meteorological Organization, included in the 
University of the Arctic Education Outreach 
Cluster. MSTGLC is funded by the National 
Science Foundation and the National Aeronautics 
and Space Administration, in the United States. 
This fourth IPY is unique in that it includes 
scientific investigations not only on the physical 
but also the biological and human dimensions of 
the Polar regions, as well as significant education 
and outreach activities for diverse groups of all 
ages and backgrounds 
   MSTGLC or Seasons and Biomes, is a 
worldwide inquiry and project-based initiative 
that monitors the interannual variability of 
seasons in biomes. It connects Global Learning 
and Observations to Benefit the Environment 
(GLOBE) students, teachers, and communities, 
with educators and scientists from three Earth 
systems science programs: the International 
Arctic Research Center (IARC), NASA Terra 
and Landsat Data Continuity Mission.
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   GLOBE is an international environmental 
science and education program in more than 100 
countries, that brings together pre-college 
teachers and students, and scientists in Earth 
system science investigations as well as cultural 
enrichment (http://www.globe.gov, Butler and 
MacGregor 2003, Sparrow, 2001,). GLOBE 
trained teachers and their students from  19,000 
schools have contributed 15 million 
measurements to GLOBE through the efforts of 
150 U.S. GLOBE partners and international 
GLOBE partners in more than 100 countries. 
Scientists have used GLOBE data for their 
research (Ault et al., 2006, Robin et al., 2004, 
Robin et al., 2005, and White et al., 2000) and 
educators have used GLOBE for teaching science 
and as part of other education outreach programs 
(Bombaugh et.al, 2003a, Bombaugh et.al 2003b, 
Sparrow et al., 2006, Gordon et  al,, 2005, Penuel 
 et  al.,  2005).
2. Project Goals and Objectives 
   The overall Seasons and Biomes program 
goals are to increase understanding of the Earth 
system by engaging students in research 
investigations on their biomes and enable 
participation in IPY 2007-2009 of students in 
Polar as well as non-polar egions. 
   The objectives are to:  1) Engage pre-college 
students in Earth system science research to 
learn science process skills and as inquiry; 2) 
Provide teacher professional development in 
Earth system science and inquiry, aligned with 
National Science Education Standards (NSES); 
3) Increase awareness of the importance of 
studying the Earth as a system; 4) Provide 
increased connectivity of pre-college teachers 
and students with scientists; 5) Increase 
understanding of technology used in Earth 
system science; 6) Build diverse Earth system 
science learning communities locally that 
connect globally; 7) Contribute to Earth 
system science (ESS) studies; and 8) Use data 
collected from this project to help validate 
remotely sensed ata.
3. Methods 
   GLOBE schools will be organized into 
global learning communities (GLCs) not 
geographically but by biomes: Tundra, Taiga 
(Boreal), Deciduous Forest, Grasslands, 
Rainforest, Desert, Shrub Land and Savannah, 
Urban and Agricultural Land. Biomes are
categorized by their latitude, land cover, and 
annual temperature and precipitation. Each year, 
two to three GLCs will be targeted and 
international professional development 
workshops for teachers and field campaigns will 
be conducted. 
   Interannual variability in seasons can be 
monitored by using indicators such as air and 
soil temperature, soil moisture, precipitation, and 
vegetation phenology. Standardized scientific 
measurements developed in GLOBE for 
investigations on Atmosphere, Soils, Hydrology, 
Land Cover and Phenology (GLOBE Teacher's 
Guide, 2007) will be used. In addition freshwater 
ice phenology and frost tube protocols, as well 
as the mosquito protocols, will be developed. 
   Ice phenology protocols will include: (1) the 
first occurrence of ice on a river, lake or pond in 
the autumn; (2) the aerial extent [%] of the 
expanding ice cover in the autumn; (3) the 
accumulation of snow on the ice in the autumn; 
(4) the first day of bare ice in the spring; (5) the 
first day the ice on the river moved in the spring; 
and (6) the aerial extent (%) of the shrinking ice 
in the spring. Written observations would be 
supplemented with photographs. 
    Freeze-up, alsoknown as ice-on, is defined 
as the day on which complete ice cover on lakes 
and rivers remains for the rest of the winter. The 
time of break-up, also known as ice-off, is 
typically recorded as the day on which there is no 
more ice on these bodies of water. The number of 
days between freeze-up and break-up is the 
duration of the ice cover. Freeze-up, break-up and 
ice duration are largely determined by the 
weather; consequently, over the long-term, 
freshwater ice phenology is a sensitive indicator 
of climate variation and change. 
   With regards to the mosquito phenology 
protocol, GLOBE Scientists in Madagascar and 
Southern Thailand are currently developing this. 
Mosquitoes are vectors for many diseases and 
data collected from this protocol, along with the 
Atmosphere protocols, would improve 
understanding of how weather events, such as 
heavy rainfall, affect disease occurrence and 
distribution. 
   Furthermore, linkages between 
measurements uch as density of larval 
populations and "first mosquito bite of season" 
could be linked to changes in air temperature, 
precipitation, and water depth. Initially the 
protocol will be implemented in the Rain Forest
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Biome. The long-term goal is to implement this 
protocol in other  biomes, e.g. Deciduous Forest 
and Taiga, where mosquitoes have seasonal life 
patterns that potentially could be linked to 
climatic changes. 
   Seasons and Biomes will focus initially on 
Tundra and Taiga biomes as the phenological 
changes are so pronounced in these regions and to 
coincide with the International Polar Year (IPY). 
A Pole to Pole videoconference will be held 
between students in Alaska and Argentina s well 
as Arctic and Antarctic scientists. GLOBE 
students from other biomes will also participate 
through webchats with Arctic and Antarctic 
scientists. In this manner, all GLOBE students 
will develop an increased awareness and 
understanding of the Polar regions and how 
changes in these regions have a global impact. 
   Recruitment of teachers and schools for the 
MSTGLC network will reside with each of the 
GLOBE member countries. We will make every 
effort to include schools that have high numbers 
of underrepresented and underserved student 
populations. 
   Professional development workshops. will 
be tailored to the targeted GLCs and will teach 
standard-based content key concepts and skills in 
Earth system science and technology (e.g. remote 
sensing). Additionally, all GLOBE protocols, 
old and new, relevant o the specific GLC will be 
taught. Teachers will do their own inquiry 
during the workshop thereby modeling the 
scientific process. During field campaigns, 
students will make daily measurements oncloud 
cover, air and soil temperature, precipitation, and 
soil moisture. Students will also make seasonal, 
biome-specific, phenology measurements. 
   The MSTGLC team will also work with 
teachers to develop standard-based inquiry units 
at developmentally appropriate levels for their 
students. In addition, full evaluation plan to 
measure what their students are learning from the 
project will also be developed. Finally, the core 
team and the ESSP scientists will work with 
teachers to develop and/or adapt hands-on lessons 
based on information from IARC, Landsat, and 
Terra. 
   Satellite data from Landsat and MODIS will 
be used to teach students:  (1) what biomes are; 
(2) how they are classified; (3) how to identify 
their region's biome; and (4) how to link their 
local learning communities to the appropriate 
global learning communities. In turn, the
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students' field measurements collected uring 
the field campaigns will validate the satellite 
data. 
  The project will be evaluated using 
qualitative and quantitative assessments for 
formative and summative purposes and will be 
conducted in three major areas: pre-college 
students, pre-college t achers, and scientists. 
   Project results will be disseminated through 
written documents, CDs, project and various 
websites including GLOBE Partner country 
websites e.g. Argentina, Bahrain, Cameroon, 
Germany, Norway, Russia, Switzerland, 
Thailand, United Kingdom, the United States etc, 
presentations at state, regional, national, and 
international conferences, and journal articles. 
Students will be encouraged to participate in
science fairs, symposia and community 
gatherings to present results of their studies. 
All data will be made available through various 
research and education data projects/centers, 
National Snow and Ice Data Center 
(http://www.nsidc.org), Di ital Library for Earth 
System Education 
(http://www.dlese.org/dds/index.jsp), GLOBE 
 (http.Pwww.GLOBE.gov ) Alaska Lake Ice and 
Snow Observatory Network 
   (http://www.gi.alaska.edu/alison/), IARC
 (http://www.iarc.uaf.edu), andothers.
4. Project Significance 
   Discovery and understanding will come 
from collaborations between the Earth System 
Science scientists, pre-college students, and their 
teachers. Furthermore, the promotion of 
teaching, training, and learning will take place in 
professional development workshops, 
pre-college classrooms, and scientific research 
participation. MSTGLC will also enhance 
primary and secondary students' understanding 
of global linkages. Students will study the 
connections between climate variations and 
vegetation phenology both locally and 
internationally as well as the relevance of 
environmental changes to their communities. 
GLOBE teachers and students will benefit 
through their participation in real science that 
has local to global relevance. 
  One of the objectives of IPY is to create 
baseline data sets to assess future changes. By 
making freshwater ice phenology observations 
during IPY, GLOBE teachers and students would 
contribute to these data sets. Furthermore, the
global linkages and interactions of this project 
will contribute to the goals of IPY: 1) shared 
ownership of the results; 2) increased awareness 
of the Polar North; and 3) understanding of the 
current state and changes in the Arctic. 
   This project will also contribute to critically 
needed Earth system science data such as in situ 
ice, mosquito, and vegetation measurements for 
ground validations of remotely sensed data, 
which are essential for regional climate change 
impact assessments across biomes. Additionally 
it will contribute nvironmental data critical to 
prevention and management of diseases uch as 
malaria and other diseases in Asian, African and 
other countries. Ultimately, MSTGLC or 
Seasons and Biomes will be a model of 
cooperative research and education and a 
prototype of a "learning community" that goes 
beyond urban/rural divides and country borders. 
In doing so the Seasons and Biomes project will 
increase understanding of different cultures as 
well as growth in knowledge about climate 
change, Earth system science, biomes and the 
Polar regions.
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International Antarctic Institute project in Hokkaido University 
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                            Abstract 
The international Antarctic Institute (IAI; ID number 147) is an international, multi-campus 
program of education in cryosphere science. Now 17 universities and institutions from 12 
countries are involved as international partners.  IAI aims to offer international standard 
education programs at undergraduate and graduate level with a special emphasis on Antarctic 
and cryosphere sciences. The universities and institutions hare their curriculums within the 
framework of IAI partnership so that the students are able to take lectures and courses 
internationally. In accordance with the start of the IPY, a new field course on sea ice is to be 
launched at lake Saroma and at Sea of Okhotsk, East Hokkaido in March 2007. e-learning 
system will be launched subsequently. Together with our field course on glaciers in Swiss 
Alps and other existing lectures, these units will serve as a part of Master-course program of 
Antarctic Science.
1. Introduction 
 The International Antarctic Institute (IAI; IPY 
ID number 147) is an international, multi-campus 
program of education in cryosphere science. The 
 IAI was first proposed by the University of 
Tasmania, Australia, and now 17 universities and 
institutions from 12 countries are involved as 
international partners. IAI aims to offer 
international-standard e ucation programs at the 
graduate level, with a special emphasis on 
Antarctic and cryosphere sciences. The universities 
and institutions hare their curriculums within the 
framework of the  IAI partnership so that the 
students are able to take lectures and courses 
internationally. For those students who have 
completed an agreed portion of the curriculum, the 
master's degree will be offered by  IAI in addition 
to the degree given by the students' home 
institutions  (IAI web site: 
http://www.iai.utas.edu.au). 
 Hokkaido University is enrolled in the  IAI 
program as one of the leading universities in the 
field of cryosphere science. The Graduate School 
of Environmental Science and Institute of Low 
Temperature Science have initiated a project to 
tailor and newly establish lectures and field 
courses for the purpose of the IAI program. To 
offer a curriculum of international standard, we 
collaborate internationally with the Swiss Federal 
Institute of Technology (ETH Zurich) and the 
University of Tasmania, and domestically with the
National Institute of Polar Research -SOKENDAI-
and Tokyo University of Marine Science.
2. Antarctic Science Curriculum 
 In accordance with the start of the IPY the 
Graduate School of Environmental Science, 
Hokkaido University, will launch a new education 
program, the Antarctic Science Curriculum. This 
unique program offers graduate students an 
opportunity to study a broad field of polar sciences, 
including ocean and atmospheric processes in 
Polar Regions, ice and snow sciences, glaciers, sea 
ice, permafrost, and global environmental changes. 
The curriculum consists of special lectures given 
by well known polar scientists from all over the 
world, field courses held on Swiss glaciers and at 
Lake Saroma, and additional ectures offered by 
the staff of the graduate school. Those who 
complete the program will be awarded a Diploma 
of Antarctic Science from the dean, independently 
of the master's degrees and doctorates awarded by 
each division of the school. The diploma certifies 
that the student has acquired special knowledge 
and experience in polar science. Since the 
Antarctic Science Curriculum is recognized by  IAI, 
students who complete the diploma will be 
encouraged to continue their studies and obtain a 
degree from IAI (Master of Antarctic Science). 
This program is open to all the students at the 
Graduate School of Environmental Science.
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3. Field courses 
3.1 Field Course in the Swiss Alps 
 This course is designed as part of the curriculum 
of the Graduate School of Environmental Science, 
Hokkaido University, in collaboration with ETH 
Zurich. In May 2006, the first Swiss field course 
was held for 13 days, with 15 students from Japan. 
 The course aims to teach students field 
measurement echniques on glaciers and give them 
an understanding of glacial and periglacial 
phenomena through the observation of glaciers and 
glacial landscapes. Furthermore, participants in this 
course will have the chance to learn state-of-the-art 
research and to participate in exchanges with other 
researchers by visiting research institutes and 
observatories in Switzerland.
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Lake  Saroma and Shiretoko.
Fig. 2.  Saroma image
Fig. 1. Swiss Alps field course
3.2 Sea Ice Field Course at Lake Saroma and 
the Sea of Okhotsk 
 This course is designed as part of the curriculum 
of the Graduate School of Environmental Science, 
Hokkaido University, in collaboration with the 
Graduate School of Fisheries Sciences at Hokkaido 
University and the University of Tasmania, 
Australia. It will be held in March 2007. 
 The course aim is for students to learn 
techniques of field measurement on sea ice and 
oceans and to understand the physical and 
biological properties of sea ice and the relationship 
between ice and ocean through observations at
4. Seminars and lectures 
4.1  IAI Symposium 
 As a part of the IAI project, we occasionally 
invite visits by leading international researchers 
and hold special seminars. These seminars are 
announced on our website at 
 hap  ://wwwearth.  ees.  hokudai  .ac.  p/IAI/seminar.htm
 1. In September 2006 we held a Seminar on Polar 
Oceanography to which we invited Dr. Williams 
from the Antarctic Climate and Ecosystem 
Cooperative Research Centre, Australia, and Dr. 
Aoki, Hokkaido University, to speak on Antarctic 
Bottom Water. In October, the IAI Symposium 
"The Frontier of Cryospheric Sciences" was held
, 
celebrating the 60th birthday of Prof. Blatter from 
ETH Zurich; four leading cryospheric scientists 
from Japan, and Prof. Blatter himself, discussed 
the latest topics in cryospheric science.
Fig. 3.  IA1 seminar
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4.2 Starting remote lectures using an  e-learning 
system 
At ETH Zurich we intend to open a course in Ice 
Physics presented by Prof. Hondoh of the Institute 
of Low Temperature Science, Hokkaido University 
as an e-learning subject via the Internet. Lecture 
notes and other materials for self-learning will be 
provided by HTML, and there will be a 
message-board system for discussions between 
lecturers and students. We also plan to hold 
interactive sessions at a frequency of once every 
few lectures to enable discussion via an Internet 
meeting system. In the same way, courses from 
other IAI-participating universities will be planned 
at Hokkaido University as well.
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5. Concluding remarks 
 Within the framework of IAI partnership the 
universities and institutions share their curriculums 
so that the students are able to take lectures and 
courses internationally. For those students who 
completed an agreed portion of the curriculum, 
bachelor and master degrees will be offered by  IAI 
in addition to the degrees given by their home 
institutions. 
In accordance with the start of the IPY, Hokkaido 
University is to launch a new field course on sea 
ice at lake Saroma and at Sea of Okhotsk, East 
Hokkaido in March 2007. A text book of 
glaciology will be published and e-learning system 
will be launched subsequently. Together with our 
field course on glaciers in Swiss Alps and other 
existing lectures, these units will serve as a part of 
the Master-course program of Antarctic Science. 
The curriculum is specially prepared with an 
English environment to accept international 
students from  IAI partners. 
 As a growing economic center literacy in global 
environment is the most critical issue in education, 
especially in Asian countries. As an Asian 
partnership three universities from Japan and two 
from Malaysia have officially signed up the  IAI 
consortium, and some universities from other 
nations are considering their participation.  IAI is 
an open consortium. A closer ties among Asian  IAI 
participants and potential partners will strongly 
merit in enhancing understanding for cryospheric 
and global environments.
Fig. 4. e-learning system
4.3 HU-ETH Common Lecture 
A common textbook on theoretical glaciology, 
co-authored by Prof. Greve (Hokkaido University) 
and Prof. Blatter (ETH Zurich), is scheduled for 
publication, and a high-level ecture on glaciology 
based on international standards will be initiated at 
both universities. At Hokkaido University, the 
Dynamics of Glaciers and Ice Sheets will be 
initiated by Prof. Greve; in this subject the 
dynamics and thermodynamics of ice sheets and 
glaciers will be treated in the context of a general 
framework of continuum mechanical balance 
equations.
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Marine geological observation during the R/V Hakuho-Maru 
 KH07-4 cruise off  Liitzow-Holm Bay, Antarctic Ocean and 
           paleoceanographic implications 
                      Minoru  Ikeharal)*
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        B200 Monobe, Nankoku 783-8502, Japan 
     * Corresponding author:  ikchara@cc.kochi-u.acjp 
                            Abstract 
Antarctic expedition by the R/V Hakuho-Maru,  KH07-4 will be sail from December 2007 to 
March 2008. This project is not an official IPY program. However, we plan to do CTD 
oceanographic observation, suspended organic matter sampling, and deep-sea sediment 
coring during the  KH07-4 cruise to reveal the  modern oceanographic environment and 
paleoceanographic changes of glacial-interglacial cycle and rapid climate changes over the 
Antarctic ice sheet margin. We also plan to seismic observation to understand the 
sedimentary structure off  Ltitzow-Holm Bay, Antarctic Ocean.
1. Introduction maximum (LGM) and last interglacial 
  The  Southern Ocean plays a very important role Eemian. 
in the global climate system on a present and
geologic past Earth. The  Southern Ocean has also 
become a region of paleoceanographic focus 
because of the key role it plays in global 
deep-water circulation and its potential 
significance for the global carbon cycle (e.g., 
Ikehara et al., 2000). For example, it has been 
proposed that new production was higher and 
utilization of preformed nutrients in surface waters 
was more efficient in the glacial  Southern Ocean 
than today, effectively lowering the glacial 
atmospheric CO2 concentration. Martin (1990) 
proposed the "Iron hypothesis", indicating that iron 
is a limiting factor to control the phytoplankton 
productivity and consequent CO2 drawdown from 
the atmosphere. To resolve causes and processes of 
a CO2 change, it is important o understand a
mechanisms and processes of sub-systems in the 
Antarctic Cryosphere such as a change of 
biological productivity, sea surface temperature, 
surface water frontal system, sea-ice distribution, 
and East Antarctic ice sheet during the 
glacial-interglacial climate cycle. 
2. Observation strategies 
  Based on such backgrounds, we are planning 
the observation cruise off  Liitzow-Holm Bay, 
 Southern Ocean from December 2007 to March 
2008. In the expedition, we will be constructed to 
the complete latitudinal transect of particle organic 
matter (POM) samples, surface sediment short 
cores, and deep-sea piston cores in the  Southern 
Ocean (Fig. 1). Our research targets are as follows. 
• Reconstruct the distribution map of sea 
   ice and iceberg during the last glacial
 30'S
 40'S
 50'S
 60'S
 70'S
 10-E  20'E  30'E  40°E  50°E  60°E 
Fig. 1. Proposed observation map of the Antarctic 
Expedition by R/V Hakuho-Maru  KH07-4 cruise 
2007-2008. Pink lines show the proposed seismic survey 
lines and red stars indicate the proposed sites of piston 
coring.  APF means Antarctic Polar Front.
— 96
 •
 •
 •
 •
High-resolution reconstruction for the 
north-south oscillation of the Southern Ocean 
frontal system such as the Antarctic Polar 
Front (APF), Antarctic Convergence (AC), 
and summer/winter sea-ice extent. 
Reconstruct the biological productivity 
variation in the glacial to interglacial time 
scale. 
Temporal and spatial changes of the East 
Antarctic ice sheet. 
Develop new organic geochemical proxies 
for ice melting event.
Fig. 2. Observation strategies of the Antarctic Expedition 
by  R/V Hakuho-Maru  KH07-4 cruise. Red bars show the 
proposed coring sites and purple bar indicate the site of 
Dome F ice core. APF and ACC show Antarctic Polar Front 
and Antarctic Circumpolar Current, respectively.
3. Previous studies 
 Similar previous  paleoceanographic studies were 
conducted using several surface sediments and 
piston cores, which were recovered from the 
Australian sector of the Southern Ocean (Ikehara et 
al., 2005). The amount of dropstones and IRD 
preserved in the latitudinal surface sediments were 
decreased toward the northern sites, and apparent 
northern edge of the observed IRD was located at 
60°S. These results indicate that the modern 
iceberg reaches up to about 60°S in the Australian 
sector of the Southern Ocean. Grain size 
distributions of non-biogenic particles in the 
surface sediments near Antarctica re clearly larger 
than those of pelagic sites at about 60°S. These 
results suggest that the ice-rafting process and 
gravity flow from the Antarctic ice sheet 
contributes largely to the deposition of the Wilkes 
Land margin sediments. 
 Glacial-interglacial variations of ice distribution 
and sedimentary condition were also reconstructed 
using a sediment core collected at near Antarctic 
continental slope (AMR-2PC, 64.66°S, 139.98°E, 
WD 2965m). At the core site, the amount of IRD
was decreased uring the glacials (MIS 2, 6, and 8) 
and increased uring interglacials (MIS 1, 5 and 7), 
respectively. Interglacial sedimentation is 
dominated by hemiperagic deposition of biogenic 
particles and terrigenous clasts by IRD. On the 
other hand, the biogenic productivity and IRD 
supply were extremely decreased during the 
glacials, suggesting that the perennial ice covered 
the surface ocean over the core site off Wilkes 
Land margin during glacial periods.
4. Future paleoceanograhic studies 
 After the  KH07-4 expedition, we plan to 
investigate the paleoceanographic and 
paleoclimatological reconstruction. We will 
analyze for these sediments by the X-ray CT scan, 
non-destructive measurements by multi-sensor 
core logger (MSCL), ice-rafted debris (IRD) 
counts, grain size analysis, organic carbon contents, 
foraminiferal stable isotopes, biomarker isotopes, 
and biomarker flux. Paleoceanographic 
reconstructions will be compared to the 
paleoclimatological records of the Dome F and 
Vostok ice cores to reveal the temporal and spatial 
changes and interaction of sub-systems over the 
Antarctic Cryosphere (Fig. 2).
5. Project team
 •
 •
 •
Project name: Antarctic Glacial and Climate 
Change History for Quaternary 
Principal investigator: Minoru Ikehara 
(Center for Advanced Marine Core Research, 
Kochi University) 
Core members: Hideki Miura (National 
Institute of Polar Research), Yasuyuki 
Nakamura (Ocean Research Institute, 
University of Tokyo), Masao Iwai (Faculty 
of Science, Kochi University), Masafumi 
Murayama (Center for Advanced Marine 
Core Research, Kochi University), Kazuto 
Kodama (Center for Advanced Marine Core 
Research, Kochi University), and Shungo 
Kawagata (Faculty of Education and Human 
Sciences, Yokohama National University)
 Ikehara M., et al. 2000: Variations of terrestrial input 
 and marine productivity in the Southern Ocean 
 (48°S) during the last two deglaciations. 
 Paleoc ano raphy, 15, 170-180. 
 Ikehara M., et al., 2005: Latitudinal distributions and 
 late Quaternaryvarationsofice-rafteddebrisonthe 
 Antarctic Wilkes Land margin,  AGU  Fall Meeting. 
Martin, H., 1990: Glacial-interglacial  CO, change: 
 The iron hypothesis. Paleoceanography, 5, 1-13.
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                             Abstract 
We are planning to have collaborative research cruises in Arctic Sea and Bering Sea in 
summer 2007 and 2008. Hokkaido University has already sent  T/S Oshoro-Maru to Chuckchi 
Sea in summer 1991 and 1992 and study oceanographic environment and demersal fish 
community. In Chuckchi Sea and northern Bering Sea, arctic cod is one of key species 
strongly responding to climate and atmospheric change. We will operate bottom trawl 
sampling and compare abundance and distribution of arctic cod between early 1990's and 
2007/2008 and clarify affect of recent global warming to arctic and sub-arctic marine 
ecosystem.
1. Introduction 
   Sub-Arctic and Arctic regions in the North 
Hemisphere are one of the most productive seas in 
the world. These regions are highly responsible to 
climatological forcing (e.g., Bond and Adams, 
2002). Moreover, Sub-Arctic seas with seasonal 
sea ice are also very important as a sensitive region 
to the global changes (e.g., Hunt et al., 2002; 
Schumacher et al., 2002). It is very important o 
grasp how climate affect ecosystem and 
biogeochemical dynamics in this region through 
evaluating the variation of primary productivity 
using a combination of satellite remote sensing and 
direct observations from moorings and ships. 
Climate changes in the Northern Hemisphere have 
led to remarkable nvironmental changes in the 
Arctic Ocean, including significant shrinking of 
sea-ice cover in summer (Semiletov et al. 2004). 
Although Bering Sea environmental data show 
some of these rapid shifts, the main characteristic 
of the last 4 years (2000-2003) is a year-to-year 
persistence in lack of sea ice, warm bottom 
temperature, and warm air temperature anomalies 
in late winter through summer, even though the AO 
and PDO have shown large interannual variability 
(Overland and Stabeno, 2004). 
   The international community of polar 
researchers and funding agents are planning for an 
International Polar Year (IPY) to take place March 
2007-March 2009. International Arctic Research 
Center (IARC), University of Alaska Fairbanks, 
has on-going program of Pacific Arctic Shelf 
Studies (PASS) for studying on physical and 
biogeochemical processes in relation to changing 
freshwater runoff to the Arctic Sea (IARC, 2004). 
One of regional GLOBEC programs, Ecosystem 
Studies of Sub-Arctic Seas (ESSAS) has objectives 
to compare, quantify and predict the impact of
climate variability and global change on the 
productivity and sustainability of Sub-Arctic 
marine ecosystem and plan to coordinate IPY 
cruises in Sub-Arctic seas, including the Bering 
Sea (Hunt and Drinkwater, 2005).
2. Research Cruises in early 1990's 
 Hokkaido University had oceanographic and 
experimental fishing survey using T/S 
Oshoro-Maru in the Chuckchi Sea and northern 
Bering Sea, summer 1991 and 1992 and study 
oceanographic environment and demersal fish 
community (Figs 1 and 2). In both years, we 
operated bottom trawl over 30 stations and 
sampled several demersal fishes including Gadidae 
fishes, arctic cod Boreogadus aida (Lepechin), 
 walleye  pollock Theragra chalcogramma (Pallas), 
and Pacific cod  Gadtts macrocephalus Tilesius. 
 Walleye pollock and arctic cod were dominant 
in the northern Bering Sea and in the Chuckchi Sea, 
respectively.
3. Research Cruise Plan in 2007/2008 
 We have a plan to have research cruises 
covering five regions in the Bering Sea and 
Chuckchi Sea in IPY years 2007 and 2008 (Fig. 3). 
We will focus on three research fields: Bottom fish 
community, Bio-optics for ocean color remote 
sensing, and  Biogeochemistry.
3.1 Bottom fish community study 
  We will operate bottom trawl sampling in area  1, 
2 and 5 (Fig. 3). Especially, we select same 
positions for bottom trawling in 1991 and 1992.
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3.2 Bio-optics 
   Pervious papers have suggested that 
satellite-derived chlorophyll a concentration  (chla), 
especially in the Arctic Ocean, include significant 
errors compared to in situ chla (e.g., O'Reilly et al., 
1998; Stramska et al., 2003; Wang and Cota, 2003). 
The causes would be due to physiological activities 
which is different from that in moderate latitude in 
addition to optically-complex water through 
Bering Strait. Based on the reports, Cota et al. 
(2004) developed an ocean color algorithm (OCA) 
as a regional algorithm using field measurement i  
the Chukchi Sea and the Beaufort Sea. 
   On the other hand, chla derived from the 
algorithm are still different from measured chla 
(Matsuoka et al., 2005), since chla has temporal 
and spatial variation, which means more field data 
in this area is required. To reveal the variation and 
to reduce the error of OCA in the Arctic region, we 
will have a plan to conduct bio-optical field 
measurements which we have little record so far. 
This data, with record in 1991 and 1992, will be 
useful and lead to clarify the role of carbon cycle 
in high productive Arctic regions, relating to recent 
global warming.
Figure 1. Observation stations in summer 1991
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Observation stations in summer 1992
3.3 Biogeochemistry 
   We will operate seawater sampling in area 3 
and 5 for focusing on distribution of Fe(III) 
hydroxide solubility(Fig. 3). 
   In area 3, we will have a grid survey of 
oceanographic and seawater samplings, especially 
in relation to discharges from the Yukon River.
4. International collaboration 
   In late 2007, University of Alaska start to 
operate new Alaskan water research vessel and 
possibly send this R/V to Arctic Sea and Bering 
Sea in summer 2008. Hokkaido University and 
University of Alaska will collaborate with 
multi-ship survey, and look for a possibility to 
promote cooperation with another countries, 
including Russia, Korea, China and Canada. 
Korean scientists participated last summer cruise 
of T/S Oshoro-Maru in the Bering Sea and 
continue to participate to IPY cruises in 
 2007/2008.
Figure 2.
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Figure 3. Cruise plan in the Bering Sea and the 
Chuckchi Sea in 2007/2008. Area 1 (Southeastern 
Bering Sea): Grid survey; Area 2 (Northern Bering 
Sea): Bottom trawling and line survey; Area 3 
(Mouth of Yukon River): Grid survey; Area 4 
(Bering Strait):Line survey; Area 5 (Chuckchi 
Sea): Bottom trawling and Grid survey.
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                          Abstract 
Bathymetric mapping remains incomplete in the Arctic and Southern Oceans. Some 
proposed IPY activities could help improve the situation by collecting new soundings during 
vessel transits to and from their operating areas, and by making their observations available 
for inclusion in existing international data bases.
1. Introduction 
  The Arctic and Southern Oceans present 
significant challenges to marine scientists whose 
investigations require detailed maps of the seabed. 
Unfortunately, the bathymetry of these regions is 
not very well known on account of their 
remoteness and their unfriendly operating 
environments. There have been some advances, 
but much remains to be done in order to develop a 
research-grade portrayal of seafloor morphology 
that is coherent and reliable. 
  Current IPY proposals identify a number of 
marine scientific missions to the polar regions. At 
relatively minor expense, these expeditions could 
easily collect bathymetric observations if their 
operational plans included transits or activities in 
regions where the quantity and quality of depth 
observations remain inadequate for scientific 
purposes. When assimilated into existing data 
bases, these new soundings would no doubt 
enhance our understanding of regional bathymetry.
2. Current compilation initiatives 
  At present, two international initiatives are 
maintaining bathymetric data bases for use in the 
construction of detailed portrayals of the seafloor 
in the polar regions: the International Bathymetric 
Chart of the Arctic Ocean (IBCAO), and the 
International Bathymetric Chart of the Southern 
Ocean (IBCSO). Both initiatives are led by 
researchers operating in academic and research 
environments. IBCAO and IBCSO have been 
endorsed by the International Arctic Science 
Committee (IASC) and the Scientific Committee 
for Antarctic Research (SCAR), respectively.
These affiliations reflect high levels of acceptance by 
the Arctic and Antarctic research communities. The 
technical integrity of the projects is assured through 
close liaison with the Intergovernmental 
Oceanographic Commission (IOC) and the 
International Hydrographic Organization (IHO).
2.1 IBCAO 
  Launched in 1997, IBCAO produced by 2000 a 
preliminary description of the Arctic seafloor in grid 
and map form (Jakobsson et al, 2000). (See Fig. 1)
  At first glance, the IBCAO map appears to provide 
a complete morphological description of the Arctic
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Ocean basin and the surrounding land masses. 
However, in the oceanic zone it is necessary to 
keep in mind that the grid and map are derived 
from a compiled data base that is incomplete, and 
which features a highly uneven distribution of 
disparate depth points (see Fig. 2).
Fig. 2. Distribution of data points used in the construction 
of IBCAO.
  Many of the data points shown in Fig. 2 do not 
correspond to actual sounding locations, having 
been extracted from isobaths on hand-drawn 
contour maps. Moreover, many of the points that 
do correspond to real measurements are 
characterized by observational and navigational 
uncertainties, along with inconsistencies in the 
procedures that have been applied in their 
reduction and processing. In the construction of 
IBCAO, significant ime and effort were expended 
in harmonizing these points so they would 
constitute a coherent body of information. 
  An examination of Fig. 2 reveals numerous 
regions (particularly in the central basin) where 
depth values were obtained from isobaths 
supplemented by widely- and randomly-spaced 
sounding tracks. These areas would benefit 
significantly from any new soundings - but the 
same could be said for nearly all other parts of the 
map, including those where controlled surveys 
have been carried out.
2.2 IBCSO 
  IBCSO was first proposed in 2002 as an 
activity within the framework of the German Polar 
Ocean Bathymetry Coordination  Effort 
(POBACE). The project's primary focus to date 
has concentrated on the identification of suitable
data sets south of 50°S (see Fig. 3) and on the 
development of procedures for assembling and 
merging these data sets (Schenke and Ott, 2007). 
  Fig. 3 portrays the distribution of depth information 
in two forms: grids (solid coloured areas) developed 
from compilations of all available data, and tracklines 
(yellow and blue lines) that correspond to an 
accumulation of numerous sounding profiles. In 
essence, the grids occupy two main sectors: one ranges 
from 75°W to 25°E and from the coastline of 
Antarctica to 60°S; the other occupies the Ross Sea. 
The tracklines are highly variable in their density 
distribution, with a noticeable scarcity of observations 
in the Pacific sector. New soundings would improve 
the situation anywhere within the IBCSO extent.
Fig. 3. Distribution f data points in the IBCSO data base. 
  To date, there has been no attempt o combine the 
data with a view to developing a regular grid 
throughout he compilation area. New bathymetric 
data would be easy to assimilate at this stage of the 
project, however additions will be accepted at any 
future date for absorption into the data base and grid. 
3. Measuring ocean depths 
  At present, the acoustic echo sounder represents the 
only effective technology for mapping ocean depths 
with the accuracy and resolution necessary for many 
types of scientific investigations. Satellite altimetry 
has been used to good effect to develop maps of global 
bathymetry that offer generalized portrayals of major 
seafloor features (Smith and Sandwell, 1997). 
However, it is recognized that the methodology may 
suffer from depth inaccuracies that exceed one hundred 
metres in areas with complicated seafloor sediment 
accumulations or crustal density variations, and that it 
is limited to coarse resolutions in the 5-10 km range 
(Smith and Sandwell, 2004). Moreover, the inclined
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planes of most polar-orbiting satellites militate 
against their use for measuring Arctic depths 
because they do not overfly the central basin. 
  Fig. 4 contrasts the difference in resolution 
between bathymetric observations derived from 
satellite altimetry and those obtained by a 
multibeam echo-sounding system. Clearly the 
latter representation reveals the detail, which 
together with  the former provides a more complete 
picture of the ocean floors.
Fig. 4. Two views of Eltanin Seamount: the  upper, 
 g,eneralized image isderived from satellite measurements 
of sea surface altimetry; the  lower. detailed image 
portrays depth values collected by a multibeam echo 
sounder. (Adapted from  Wille. 2005; Krocker and 
 Schenkc, 2006) 
  Certain types of acoustic measurements  arc 
better than others; for optimum results, sounding 
equipment and operating characteristics must be 
specified with care. For instance, a  multibeam 
sounding system is preferable to single-beam: the 
former will map a swath of underlying seabed in 
the same amount of time that the latter will 
measure depth along a single profile, and the end 
result will be far more informative (see Fig. 5). 
  Multibeam equipment tends to be more 
expensive than a single-beam sounder, and more 
demanding in its operation; not many vessels are 
fitted with multibeam sounders, while most if not 
all carry single-beam sounders that are at least 
capable of operating in shallow (<200 m) waters. 
Of the icebreakers capable of working in thick 
Arctic or Antarctic ice, few are equipped with 
multibeam sounders.
4. Capitalizing on IPY cruises 
  Unfortunately, the polar regions do not lend 
themselves well to sounding operations on 
conventional vessels. To improve prospects for 
collecting useful observations, echo sounders must
usually be operated from nuclear submarines or from 
large ice-strengthened vessels that can cope with 
unfavourable sea and climate conditions during 
extended cruises to distant places. Such vessels are 
expensive to operate, and their services are in heavy 
demand: on polar scientific deployments, their 
missions tend to combine several multidisciplinary 
investigations; circumstances permitting, research 
 organizers and managers are encouraged to add 
bathymetric  mapping to the mix of cruise activities.
 
..,,,,N
Fig. 5. Two views of the seafloor:  the upper, eneralized 
image was constructed from a few  randomly-spaced 
beam sounding sounding  profiles; the more  detailed portions of the 
lower image were constructed from multibeam soundings 
acquired during asystematic survey. 
5. Collecting and submitting depth 
observations 
  IPY marine investigators who will be traversing or 
operating in regions that remain poorly mapped and 
who will have echo sounding equipment at their 
disposal are encouraged to contact the project leader 
for IBCAO or IBCSO as appropriate, with an outline 
of cruise deployment plans and a description of 
anticipated sounding opportunities. 
  In return, projectleaders will provide information 
concerning areas where new soundings could enhance 
existing data bases. They will also recommend track 
locations and orientations that would maximize 
prospective benefits. All data contributions will be 
fully acknowledged. 
  The IBCAO and IBCSO project leaders are Martin 
Jakobsson of Stockholm University and Norbert Ott of
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the Alfred Wegener Institute, 
email addresses are:
for IBCAO:
respectively. Their
 martinjakobsson@geo.su.se
for IBCSO:  norbert.ott(a),awi.de
               References 
Jakobsson, M., N. Cherkis, J. Woodward, R. 
  Macnab, and B. Coakley, 2000: New gridof 
  Arctic bathymetry aids scientists and 
  mapmakers. Eos, Transactions of the 
  American Geophysical Union, 81, 9, 89. 
Krocker, R. and Schenke, H. W., 2006: 
  Comparison of Predicted and Measured
  Bathymetry. Acta Acustica united with Acustica, 
  92, 159-162. 
Schenke, H. W. and Ott, N., 2007: Expert Group on 
  the International Bathymetric Chart of the Southern 
  Ocean (IBCSO) — Status Report 2006. Annual 
  Report, SCAR Geosciences Standing  Scientific 
   Group. 
Smith,W.H. and D.T. Sandwell, 1997: Global Sea 
  Floor Topography from Satellite Altimetry and 
  Ship Depth Soundings. Science Magazine, 277.
Smith, W.H. and D.T. Sandwell, 2004: Conventional 
  Bathymetry, Bathymetry from Space,and Geodetic 
  Altimetry. Oceanography Special Issue on 
 Bathymetry  fromSpace, 17, 8-23. 
Wille, P.C., 2005: Sound Images of the Ocean in 
  Research and Monitoring. Springer.
—  104  —
Circumarctic Probability Survey of Coastal Marine Resources 
      A Project for the International Polar Year 2007/2008 
                 John J.  Kelley1)* and Douglas H.  Dasher2
(CAPS):
 1) Institute of Marine Science, University of Alaska Fairbanks, AK 99775 USA 
 *Corresponding author:  ffijk@uaf.edu  
2) Alaska Department of Environmental Conservation, Fairbanks, AK 99708 USA
                         Abstract 
The goal of the CAPS project is to design and implement, with the full collaboration and benefit 
of U.S. interagency and international partnerships, a coordinated probability-based assessment of 
the biogeochemical status of coastal arctic marine resources using consistent sampling methods 
and analytical pproaches.
1. Introduction 
   Coordinated, international, multidisciplinary 
polar observations and analyses are a key goal of 
the International Polar Year 2007-2008. The U.S. 
plan for the IPY strongly endorses international 
collaboration (The National Academies, 2004). 
The U.S. Environmental Protection Agency (EPA) 
encourages an ambitious effort by the circumarctic 
countries to design and implement a multinational 
investigation to document the status of the Arctic 
coastal marine ecosystems using a network of sites 
selected at random in order to obtain an unbiased, 
quantitative understanding of the arctic marine 
resources (IPY ID No. 621). Such a probability 
approach is cost effective and scientifically robust, 
resulting in condition estimates for the entire 
Arctic coastal region with known confidence. The 
resulting documented data set would be invaluable 
to understand the degree of variability that exists 
throughout the Arctic as well as a baseline from 
which future change, due to human or natural 
stressors, can be evaluated.
2. Implementation 
   Success of such an ambitious effort will 
require national (i.e., U.S. interagency) and inter-
national coordination and support. In the U.S., we 
envision that the federal agencies will form the 
core scientific team while international cooperators 
will be comprised of all circumarctic ountries — 
but, in particular, the USA, Canada, EU countries, 
Russia, Iceland and Japan. The key steps and 
timeline in developing such an activity are as 
follows:
2.1 Develop a planning document illustrating the 
overall components of such an effort and present it 
to the U.S. National Committee for IPY 2007-2008. 
2.2 Present a modified proposal for the purposes 
of adoption to the IPY Committee, identify 
resource centers among the circumarctic ountries 
that are interested in and capable of designing the 
study, developing the sampling framework, 
identifying the core measurements and samples 
that will be collected, and working to implement 
the effort and interpret the results. 
2.3 Identify an International Scientific Steering 
Committee that will be tasked with preparing and 
implementing the research plan 
2.4 Prepare a detailed Research Plan for the study 
2.5 Secure financial agreements and equipment 
(i.e., ships, personnel, shore support) agreements 
2.6 Plan and coordinate international implemen-
tation of CAPS during IPY 2007-2008 
2.7 Implement CAPS in the summer of 2009. 
2.8 Develop databases and initial reports in 2010. 
   Costs of the development and implementation 
of CAPS would be shared by the participants. For 
the U.S. component, ship time, equipment and 
personnel would be contributed primarily by EPA, 
NOAA, NSF and USGS. Total cost of the U.S. 
component would be approximately $2.8 million 
to include design, field work, analyses, database 
development, QA/QC, and report publication.
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Financial assistance would need to be contributed 
by other participating circumarctic ountries. 
3. Monitoring program 
   The modelfor CAPS is the Environmental 
Monitoring and Assessment Program (EMAP) of 
the Alaska Department of Environmental 
Conservation (DEC) (EPA 2001). EMAP offers a 
practical, cost effective method to characterize 
Alaska 's coastal and surface waters. The EPA has 
been the funding source for EMAP, but 
partnerships are necessary to carry out the projects. 
  The Alaska EMAP Program (AKMAP) has 
sampled both coastal and fresh waters since 2002. 
Coastal sampling projects have been completed in 
Southcentral Alaska (2002) and in Southeast 
Alaska (2004). Listed below are the principal 
operational objectives for CAPS: 
3.1 Estimate current status, trends and changes in 
selected indicators of circumarctic marine ecolog-
ical resources (see Table 1 opposite) with known 
statistical confidence. 
3.2 Estimate geographic overage and extent of 
circumarctic marine ecological resources within a 
known statistical confidence interval. 
3.3 Seek to establish associations between 
selected indicators of natural and anthropogenic 
stressors and indications of the condition of marine 
ecological resources; and 
3.4 Provide for statistical summaries and periodic 
assessments. 
4. Conclusion 
   An important objective of the IPY is to leave a 
legacy for future research in the polar regions. 
Many of the circumpolar current and future 
resource development activities and growing 
population centers are located along coastal 
regions. The Alaska Arctic and Bering Coastal 
Environmental Monitoring and Assessment 
Program (IPY Project No. 621) will be the basis 
for the development of CAPS. The IPY offers an 
opportunity to establish benchmark conditions for 
the marine and freshwater aquatic resources in 
these regions. These benchmarks will be an 
important tool to better understand the conse-
quences of stressors brought about by human 
activities and climate change.
Water column physical and chemical indicators 
            Dissolved oxygen 
               Temperature
             Turbidity 
         PAR/Light transmission 
         Conductivity or salinity 
              pH 
            Secchi depth 
               Nutrients 
            Chlorophyll a 
  Sediment physical and chemical indicators 
               Grain size 
           Total organic carbon 
           Sediment bioassays
           Heavy metal analysis 
           Semi-VOC analysis
      Biological indicators 
Macroinvertebrate diversity/abundance 
    Fish diversity/abundance 
       Fish tissue analysis
Table  1
 
. National EMAP core and supplemental 
 indicators
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Abstract
This project (IPY  EOI No. 96) is under the IPY consortium project on Microbiological and 
Ecological Responses to Global Environmental Changes in Polar Regions (MERGE — IPY 
No. 429). The major objective is to compare the response of polar, tropical and temperate 
microalgae to global warming and increased UVR radiation. In addition, we would like to 
correlate such physiological traits with the diversity of the microalgae through a "pole to 
pole" approach.
1. Introduction 
 Microalgae are an important biotic component 
of the polar ecosystem as they form the basis of the 
food webs. Environmental changes uch as global 
warming and increased levels of UVR can have an 
adverse impact on the polar microalgae, which in 
turn can affect organisms at the higher trophic 
levels (Chu et  al., 2005). Although impacts uch as 
temperature and UVR stress on polar microalgae 
have been widely studied, there have been few that 
compare the response of microalgae from different 
geographical regions to such stress in parallel 
studies. Futhermore, there are few reports on the 
response of Tropical microalgae to UVR stress. 
Information from such comparative studies is 
useful in correlating the diversity of microalgae 
from different geographical regions with their 
difference in response and adaption to 
environmental stress. The data obtained will also 
contribute to the understanding of the evolutionary 
history of the microalgae. 
      Members of the University of Malaya 
Antarctic Algae Research Group, in collaboration 
with the Australian Antarctic Division (AAD) and 
South African National Antarctic Programme 
(SANA) have gone on several expeditions to 
Casey Station, Antarctica and Marion Island, 
sub-Antarctica for the collection of algae. A 
collection of Antarctic and sub-Antarctic 
microalgae has been established in the University
of Malaya Algae Culture Collection (UMACC). 
  The major focus of our ongoing research is to 
compare the response of Antarctic, tropical and 
temperate microalgae to temperature and UVR 
stress (Teoh et al., 2004; Wong et al., 2004, 2007). 
In this IPY project we would like to expand the 
scope of our studies to cover algae from the Arctic. 
To start off the IPY project, the Project Leader has 
gone to Ny Alesund recently, in collaboration with 
the Korean Polar Research Institute (KOPRI) for 
the collection of Arctic algae. We hope to establish 
a collection of Arctic algae. Recently, two of our 
researchers also went to Casey Station to measure 
the baseline levels of superoxide dismutase activity 
of sea ice algae. 
         The proposed project is in line with 
the IPY Programme under the theme "Evolution 
and Biodiversity in the Antarctic : the response of 
life to change" put up by the Life Sciences 
Scientific Standing Group (LSSSG). It will 
contribute to achieving the objective of the 
programme, which seeks to understand the 
evolutionary adaptation to the Antarctic 
environment on the basis of organismal level 
ecophysiology and molecular studies (genomics 
and proteomics). The project is also under the IPY 
consortium project on Microbiological and 
Ecological Responses to Global Environmental 
Changes in Polar Regions (MERGE — IPY No. 
429).
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2.  Objective 
  The major objective of the proposed project is 
to investigate he response of Polar, Tropical and 
Temperate microalgae to UVR and temperature 
stress, with the aim of correlating such 
physiological traits with their diversity in the 
various geographical regions.
3.  Project Activities 
  To achieve the objective of the 
following activities will be carried out:
1.
2.
3.
4.
5.
project, the
Establish a collection of Arctic microalgae, 
as an addition to the current collection of 
Antarctic, Tropical and Temperare 
microalgae in the University of Malaya 
Algae Culture Collection (UMACC). 
Isolation and purification of microalgae 
from the Arctic will be conducted. 
Conduct field studies at the different 
geographical regions to investigate the 
response of selected microalgae to UVR 
stress. 
Investigate the physiological and 
biochemical response of the microalgae to 
environmental stress, with emphasis on 
photosynthetic response (e.g. carbon 
fixation, electron transport, enzymes and 
pigments) and utilization of nutrients 
(carbon and nitrogen). 
Investigate the molecular basis of stress 
adaptation of the microalgae through: 
   a. Identification of genes 
      responsible for stress adaptation 
      by establishing subtractive cDNA 
      library. 
   b. Development of gene probes for 
       stress markers 
   c. Phylogenetic studies to establish 
      molecular fingerprints (e.g. 
      retrotransposon markers) that are 
      important for stress adaptation
Investigate the functions and mechanisms 
of oxidative stress enzymes based on their 
genomic and proteomic properties.
4. Selected Publications
Chu Wan-Loy, Wong Chiew-Yen, Teoh Ming-Li & 
Phang Siew-Moi (2005) 
Response and adaptation of microalgae to the 
changing global environment 
In: Fumie Kasai (ed.) Microalgae Culture 
Collections and the Environment, pp. 177 — 195
Teoh Ming-Li, Chu Wan-Loy, Harvey Marchant & 
Phang Siew-Moi (2004) 
Influence of temperature on the growth, 
biochemical composition and fatty acid 
profiles of six Antarctic microalgae. J. Appl. 
Phycol. 16(6):  421-430
Wong Chiew-Yen, Chu Wan-Loy, Harvey 
Marchant & Phang Siew-Moi (2007) Comparing 
the response of Antarctic, tropical and temperate 
microalgae to ultraviolet radiation (UVR) stress. J. 
Appl. Phycol. (in press)
Wong Chiew-Yen, Chu Wan-Loy, Harvey 
Marchant & Phang Siew-Moi (2004) Growth 
response, biochemical composition and fatty acid 
profiles of four Antarctic microalgae subjected to 
UV radiation stress. 
Mal. J. Sci. 23(2): 103  — 118.
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                                     Abstract 
The response of Antarctic, tropical and temperate microalgae of similar taxonomic grouping to ultraviolet 
radiation (UVR) stress was compared based on their growth and fatty acid profiles. Microalgae of similar taxa 
from the Antarctic  (Chlamydomonas UMACC 229,  Chlorella UMACC 237 and  Navicula UMACC 231), 
tropical (Chlamydomonas ugustae UMACC 246,  Chlorella  vulgaris UMACC 001 and Amphiprora UMACC 
259) and temperate  (Chlamydomonas ugustae UMACC 247, Chlorella  vulgaris UMACC 248 and  Navicula 
incerta UMACC 249) regions were exposed to PAR (42  !Arno'  IT1-2  S-1  ), PAR + UVA (854  uW  cm-2) and PAR + 
UVA + UVB (117  µW  cm-2). They were exposed to different dosage of UVA and UVB. Findings from the 
project form the basis of the IPY Project (No. 96) "Response of Polar, Tropical and Temperate Microalgae to 
Global Warming and Increased UV Radiation", which is under the consortium project of "Microbiological and 
Ecological Responses to Global Environmental Changes in Polar Regions" (MERGE — IPY No. 429).
1.  Introduction 
   Algae from different emperature gimes may 
respond differently to the changing global 
environment (Chu et al., 2005). One of the 
concerns of climate change is the thinning of 
springtime ozone layer which causes the increased 
ultraviolet radiation (UVR) penetration over the 
Antarctic (Smith et al., 1992). The adverse impact 
of increased UVR on microalgae can be 
far-reaching as they form the basis of the food 
chains in the Antarctic ecosystems. Deleterious 
effects of UVR stress on microalgae include 
inhibition on photosynthesis (Hughes et al., 2006), 
damage to DNA, proteins and lipids (Karentz et al., 
1991), the generation of oxygen radicals (Estervez 
et al., 2001) and inhibition on nutrient uptake 
(Shelly et al., 2006). Mechanisms used by algae to 
mitigate such deleterious effects include synthesis 
of mycosporine-like amino acids (MAA) (Dunlap 
& Shick, 1998) and DNA repair (Sancar & Sancar, 
1998). 
   A collection of Antarctic microalgae has been 
established in the University of Malaya Algae 
Culture Collection (UMACC) following our recent 
expeditions to Casey Station, Antarctica (Chu et  al., 
2002). Our previous studies focused on the effects 
of UVR and temperature stress on selected 
Antarctic microalgae from the collection. The 
Antarctic microalgae respond to UVR and 
temperature stress by producing more saturated
fatty acids (Teoh et al., 2005; Wong et al., 2004). 
In the present study, we compared the response 
and adaptation of microalgae from the Antarctic, 
tropical and temperate regions to UVR stress.
2. Materials and Methods 
   Microalgae of similar taxa from the Antarctic 
 (Chlamydomonas UMACC 229,  Chlorella 
UMACC 237 and  Navicula UMACC 231), tropical 
 (Chlamydomonas augustae UMACC 247, 
Chlorella  vulgaris UMACC 001 and  Amphiprora 
UMACC 259) and temperate  (Chlamydomonas 
augustae UMACC 247,  Chlorella  vulgaris 
UMACC 248 and  Navicula  incerta UMACC 249) 
regions were exposed to different UVR conditions. 
The cultures were exposed to the following 
conditions: PAR (42  jAmol  IT1-2  S-1), PAR + UVA 
(854  lAW  cm-2) and PAR + UVA + UVB (117  IAW 
 cm). The cultures were subjected to UVA doses 
of 46.1, 92.2 and 184.4 J  cm-2 and UVB doses of 
6.3, 12.6 and 25.2 J  cm-2 by varying the duration of 
their exposure (1.5, 3 and 6 h) to UVR during the 
light period (12:12 h light-dark cycle). 
   Growth was monitored by determination of the 
chlorophyll a concentration (Strickland & Parsons, 
1968). The dosage of UVR that inhibits 50% 
growth was determined. At the end of the 
experiment, the cells were filtered for the 
extraction of lipids (Bligh & Dyer, 1959) and 
analysis of fatty acid profiles (Chu et al., 1994).
109 —
3. Results and Discussion 
   There was no marked effect of UVA on the 
growth of all the algae studied. This contrasted 
with other studies which showed that UVA can be 
deleterious as it inhibits photosynthesis of marine 
phytoplankton  (Holm-Hansen et al., 1993). Growth 
of the cultures decreased with increasing duration 
of exposure to UVB. The temperate microalgae 
 Chlamydomonas augustae UMACC 247 and 
 Chlorella  vulgaris UMACC 248 were more 
sensitive to UVB than the Antarctic and tropical 
strains. In contrast, he tropical diatom Amphiprora 
UMACC 239 was more sensitive than the 
Antarctic and temperate strains. 
   The percentages of PUFA in the three diatoms 
and three strains of Chlamydomonas decreased 
with increasing dosage of UVB. Similar trend was 
shown by the temperate  Chlorella but not the 
Antarctic and tropical Chlorella. The increased 
production of saturated fatty acids (SFA) at the 
expense of PUFA could be an important strategy as 
SFA can serve as an important energy source for 
adaptation to UVB stress. The decreased content of 
PUFA due to UVB stress may affect the nutritional 
quality of the  microalgae to organisms at the 
higher  trophic levels. The decreased production of 
PUFA in response to UVR stress has been reported 
for other algae such as Tetraselmis (Goes et al., 
1994) and Chaetoceros implex  (Garcia-Pichel et 
al., 1992). 
   Findings from this study form the basis of the 
IPY Project  E01 96 on "Response of Polar, 
Tropical and Temperate Microalgae to Global 
Warming and Increased UV Radiation", which is 
under the consortium project of "Microbiological 
and Ecological Responses to Global 
Environmental Changes in Polar Regions" 
(MERGE — IPY No. 429). Under the IPY Project, 
the scope will be expanded to include Arctic algae, 
through a "pole to pole" approach.
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                               Abstract 
Under the foundation of Chinese government, Chinese biologists will focus on the three 
investigation projects during IPY (2007-2008). First, a three-year general survey of Antarctic 
biodiversity will be carried out both on land and in the Southern Ocean, which will cover different 
habitats mainly on the Antarctic Fildes Peninsula nd Prydz Bay, such as pelagic and coastal waters, 
inter-tidal belt, lake, land, etc. Secondly, in Arctic, a three-year (2007-2009) project, the response of 
marine plankton/ice biota to quick environmental change, will be implemented in Kongsfjorden 
(Svalbard) and Canadian Basin. The study of ice biota in Canadian Basin is based on the logistic 
support of Chinese R/V Xuelong's Arctic Cruise-08. Simultaneity, the historical evolvement of 
penguin (or sea bird in Arctic) and seal populations will be investigated through the analysis of 
excretion sediments in the habitats of penguins and seals.
1. Introduction 
 In the past few years, great progress has been 
made in international polar biology research. 
Broad impacts of climate change in polar region 
from range shifts to community restructuring and 
ecosystem functioning have been reviewed by the 
Intergovernmental Panel on Climate Change 
(Anisomov et.al. 2001), the Arctic Climate 
Impact Assessment (2004) and the Millenium 
Ecosystem Assessment (Chapin et al., 2006). 
Biology and ecology research fields and 
directions to be emphatically supported recently 
are as follows: the processes and variation of the 
Southern Ocean, climate and environmental 
changes of the Antarctic ice sheet, the response of 
environment evolvement on global change in 
ice-free polar region, polar environmental and 
biodiversity, polar microbe, polar marine 
biological resources changes. Aiming at the 
current key scientific issues on global change and 
sustainable development, Chinese polar 
researches integrated with the existing work and 
in closely combination with key scientific issues
such as global change and ecosystem sustainable 
development are suggested uring IPY. Under the 
foundation of Chinese government, Chinese 
biologists will focus on three main investigation 
projects during IPY (2007-2009). The research 
themes are concentrated on the diversity, 
taxonomy and evolution study in diverse biotopes. 
The activity will involve oceanographers, 
geologist, biologist, ecologist, imaging and 
microscopy experts from a wide range of 
disciplines (microbiology, ecology, biology, 
molecular biology, phycology, planktology, etc.). 
Besides the scientific objectives, the activity will 
implement local communication programmes 
focused on the conservation of ecosystem. Strong 
linkage will be made with the highly visible 
education, outreach which will have a broad 
impact on society.
2. Project Description 
2.1 .General survey of Antarctic 
  biodiversity 
  The striking increases in air temperatures and
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UV-B radiation documented on the Antarctic 
Peninsula over the past 50 years represent a 
profound climatic change. Plant, bird, and marine 
life of Antarctica have exhibited pronounced 
responses to anthropogenic climate change 
(Camille Parmesan, 2006). These rapid changes 
in climate provide a unique opportunity to 
examine the effects of climate change on the 
whole ecosystem. These responses have been 
largely attributed to extensive changes in sea-ice 
extent. One side, Plant have benefited from the 
warm conditions. For example, two Antarctic 
vascular plants have been reported which 
increased in abundance and begun to colonize 
over last years (Smith 1994). On the other hand, 
the Antarctic waters are getting warmer and the 
ice is melting affecting sea salinity, so that all the 
marine life is influenced profoundly. 
   Aiming to understand the response of 
terrestrial,  limnetic and supraglacial polar 
ecosystems to rapid climate change, some key 
questions have been selected from to yield 
scientific achievements efficiently. A three-year 
general survey of Antarctic biodiversity will be 
carried out both on land and in the Southern 
Ocean, which will cover different habitats mainly 
on the Antarctic Fildes Peninsula nd Prydz Bay, 
such as pelagic and coastal waters, inter-tidal belt, 
lake, land, etc. We will take advantage of the big 
traverse of IPY, get more recorded information 
and a further understanding of the Antarctic 
biotope.
2.1.1 Two other main sub-project of the 
   Southern Ocean general 
   biodiversity survey 
2.1.1.1 Marine Biology Observation a d Ecology 
Study of the Southern Ocean 
 This sub-projectwill be implemented by the 
group of the Institute of Oceanology, Chinese 
Academic Science (CAS) by using many 
different instruments such as consecutive fish 
finders, plankton IKMT net and marine biology 
tow, marine cology environmental drogue and
water collecting system, marine routine 
parameter observation system on board. The 
project will focus on the key scientific aim of fish 
diversity, planktology ecology, ecosystem 
environmental observation and marine parameter 
and so on. 
2.1.1.2 Microbial diversity survey of the 
Southern Ocean 
 Multidisplinary, international efforts have led 
to a fair knowledge of microbial communities 
(pico-, nano-, and microplankton) so as to their 
structure, abundance, and processes involved in 
many fields-also Antarctic. Conventional and 
modern techniques, culture-dependent to 
meta-genomic approaches will be used to analyze 
community structure and biogeography of polar 
supraglacial ecosystems. Addressing this theme 
will produce reference collections of polar 
microorganisms and genetic material such as bulk 
environmental DNA. Results from this project 
regarding general structure of microbial 
communities, their role in biogeography, 
abundance of key species, relationship with 
environmental dynamics are expected to yield the 
primary answer. Detailed program will be 
implemented firstly as following: 
(I) During the Xuelong's big traverse of Antarctic 
and Sub-Antarctic marine, we will develop a 
general surface observation. (II) By using the 
CTD collected water samples, we will complete 
the systematic analysis of microbial population 
and biodiversity characteristics of South Ocean 
Observation region. (III) We will study the 
microbiology diversity by collecting the sediment 
core samples. This part will be implemented by 
the SOA Key Laboratory for Polar Science (PRIC) 
mainly in a three years plan during IPY of China. 
2. 2. The response of marine plankton/ice biota 
to quick environmental change 
 The Arctic environment is presently 
undergoing radical changes. Near every Arctic 
ecosystem shows marked shifts also, and the 
Arctic marine biodiversity has an exclusive value. 
For example, diatom assemblages in Arctic lakes
— 113
have shown huge species turnover, shifting away 
from benthic species toward more planktonic and 
warm-water-associated communities (Smol et al. 
2005). There is an obvious need to establish 
reliable and comprehensive baseline information 
about Arctic marine biodiversity to provide a 
reference state against he subsequent change due 
to possible effects of global warming, ozone 
depletion, exploitation, global pollution or natural 
causes maybe monitored and compared in the 
medium and long term. 
 A three-year (2007-2009) project "the response 
of marine plankton/ice biota to quick 
environmental change", will be implemented in 
Kongsfjorden (Svalbard) and Canadian Basin. 
The study of ice biota in Canadian Basin is based 
on the logistic support of Chinese R/V Xuelong's 
Arctic Cruise-08. 
 The subjects will be investigated mainly on the 
following aspects: 
 (I) the phytoplankton population structure along 
the Arctic coast variable with the seasonal change. 
Seasonal dynamics of heterotrophic, 
bacterioplankton, cyanobacteria, eukaryotic pico-, 
nano- and microalgae, flagellates, will be 
analyzed in order to detect microbial diversity of 
biogeography processes, understand the 
communities response to short scale and 
mesoscale nvironmental changes. 
 (II) the annual variability of the marine 
ecosystem structure (according to the annual 
precipitation record) 
 (III) the phytoplankton plasticity response to the 
environment near the Arctic coast 
 (IV) the marine ecological system response to 
the rapid environment change 
 The whole program will be under the support 
of the Chinese Arctic Yellow River Station and 
the  Kongsfjorden Bay Marine Lab. Sampling 
time are planned as the summer time 2007, 
winter-spring time of 2008, and another three 
seasons (without winter) survey of 2009. Samples 
information and data, will be deposited in PRIC 
web database subsequently for further scientific
communications. The results will be significant 
to the study in Arctic biodiversity and ecology 
research. 
  2.3. Ecological environmental evolution 
around the Chinese Antarctic Great Wall 
Station region 
 Many research topics are focusing on 
understanding the natural variability of marine 
plankton ecosystems, however, research about he 
historical evolvement of penguin (or sea bird in 
Arctic) and seal populations will be developed 
through the analysis of excretion sediments in the 
habitats of penguins and seals. This project will 
be implemented by the scientific group of the 
Institute of Polar Environment, he University of 
Science and Technology of China (USTC). 
  Penguin populations in Antarctica have shown 
dramatic response to changes in sea-ice extent 
over the past century (Ainley et al.2003, Croxall 
et al.2002, Smith et al.1999). Understanding the 
demographic mechanism behind this sensitivity 
will contribute greatly to knowledge of the effects 
of climate change on Antarctic marine organism. 
Another hand, a geochemical method, mainly 
based upon analyses of "bio-elements" in the 
sediments from the inter-zone depression 
between a penguin colony and tundra vegetation, 
was proposed and applied to reconstruct he 
occupation history of a penguin colony in the 
Antarctic recently (Sun et al.,2004). 
 A tentative comparison of the seal populations 
and historical climates in the Antarctic Peninsula 
region suggests that the seal populations may be 
linked to climate-related factors such as sea-ice 
coverage and atmospheric temperature(Sun et 
al.2004).The nitrogen isotope signatures in the 
sediments amended by seal excrements, from 
Fildes Peninsula, Antarctica, will be examined for 
their paleoecological pplication potential. 
 By study of penguin and seal populations and 
their living condition, relationship with the 
related environmental changing, the project will 
try to give a further and comprehensive scheme 
to the following aspects:
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(I) Environmental geochemistry cycles of Hg, 
Pb root in human activity in the Antarctic Ice  -
free Areas. Anthropogenic lead (Pb) has been 
found in Antarctic seawater, surface snow and 
ice-cores. Furtherly such heavy metal (Pb) may 
find its way into the food web, bioaccumulate, 
and be passed along the chain to the penguin 
populations. 
(II) Ecology evolution of Antarctic response to 
the natural evolvement and human activity 
(assessment of anthropogenic pollution ). 
(III) Antarctic penguin and seal nutrition 
condition related to the global ange in the history. 
(IV) Mechanism and influence factors of gas 
emission from the tundra-soil system. We lack a 
good process-level understanding of methane 
oxidation in tundra nd wetland environments. 
This part is aiming at determining the sensitivity 
of tundra methane and carbon dioxide fluxes to 
environment changes. 
(V) The source function of gas emission from 
tundra ecosystem and its response to the climate 
change.
3. Conclusion 
 The IPY survey serves the Chinese polar 
research by providing the reliable scientific 
information to describe and understand the 
ecosystem response to the rapid climate change, 
minimize loss of biodiversity, enhance and 
protect our ecosystem of biotope. The biology 
study of Chinese IPY program through extension 
and enhancement of research, assessment, and 
monitoring the bi-polar regions support the 
scientific mission of the organization and address 
the themes and goals of the IPY.
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                             Abstract 
In the project, the Antarctic fresh samples will  be obtained from different sources. An 
obligate psychrophilic microorganism from the fresh sample will be isolated by the growth 
and temperature studies. The selected Antarctic microorganisms will be identified by 
conventional morphological studies, biochemical tests and molecular characterisation based 
on the nucleotides equence in genes 26S rDNA, 16S rRNA and Internal Transcribed Spacer 
(ITS). The potential industrial enzymes (eg. lipase and protease) and fundamental metabolic 
(eg. glycolytic pathway) enzymes from the isolated microorganism will be screened for the 
enzyme studies. Cloning of interest genes will be carried out. The recombinant proteins will 
be further expressed and purified for the structural studies that will involve protein 
crystallisation and X-ray crystallography diffraction analysis for the determination of protein 
structure.
1. Introduction 
  Psychrophilic microorganisms have the largest 
distribution on earth if one considers the extent of 
area where temperature remains permanently 
below 10°C including the deep-sea waters, 
mountains and polar regions. Life in low 
temperature nvironments requires physiological 
and biochemical adaptations of microorganisms. 
Psychrophilic organisms grow fastest at 
temperature of 15°C or lower, but cannot survive 
at temperature above 20°C whereas; 
psychrotolerants grow well at temperatures close 
to the freezing point of water, but have fastest 
growth rates above 20°C up to 40°C (Madigan et 
 al., 2003). 
  In order for growth to occur in low temperature 
environments, all cellular components from 
membranes and transport systems to intracellular 
solutes, protein and nucleic acids must adapt o the 
cold (Cavicchioli et  al., 2002). Psychrophilic 
organisms produce enzymes that can function in 
cold environment and simply denature at high 
temperature. The cold-active nzymes have a more 
flexible structure to undergo the conformational 
changes necessary for catalysis with a lower 
energy demand (Arpigny et  al., 1997). 
  Cold-active enzymes might offer novel 
opportunities for biotechnological exploitation 
based on their high catalytic activity at low 
temperatures, low thermostability and unusual 
specificities (Russell, 2000). These properties are 
of interest in diverse fields such as detergents, 
textile and food industry, bioremediation and 
biocatalysts under low water conditions (Choo et
 al., 1998). Furthermore, fundamental issues 
concerning the molecular basis of cold activity and 
the interplay between flexibility and catalytic 
efficiency are of important in the study of 
structure-function relationships in protein.
 In this studies two groups of enzymes were 
involved which were the potential industrial 
enzymes (eg. lipase and protease) and fundamental 
metabolic (eg. glycolytic pathway). Extracellular 
lipases and proteases represent wo of the most 
important groups of extracellular hydrolytic 
enzymes. Lipases are triacylglycerol ester 
hydrolases that catalyze the hydrolysis of 
triglycerides at the interface between the insoluble 
substrate and water  (Snellman et  al., 2002).. 
While proteases are enzymes that break peptide 
bonds between amino acids of proteins (Breker, 
1986). The process is called peptide cleavage, a 
common mechanism of activation or inactivation 
of enzymes. The use of a molecule of water during 
the reaction, thus classified them as hydrolases 
(Plummer, 1987). 
  A metabolic enzyme is an enzyme involved in 
a metabolic pathway, inside individual cells. We 
are focusing on the glycolytic pathway enzymes 
namely glyceraldehyde 3-phosphate 
dehydrogenase (GAPDH), triose phosphate 
isomerase (TPI) and phosphofructokinase (PFK). 
  The objectives of this work are to isolate the 
Antarctic psychrophilic microorganisms and to 
study the potential enzymes produced from the 
microorganisms.
116
2. Materials and Methods 
2.1 Isolation of an obligate psychrophilic 
microorganism 
 At the initial stage of the research, ten strains of 
microorganisms were isolated at 5°C. All of these 
strains were isolated from the Antarctic fresh 
samples. Two strains namely  PI A (isolated from 
freshwater sample) and  PI 12 (isolated from 
seawater) were selected for further studies. 
2.2 Identification of microorganism 
 The microorganisms were characterised via 
microscopic analysis, biochemical tests and 
molecular approaches  (16S rDNA, 26S rDNA and 
ITS).
2.3 Production of lipolytic and glycolytic 
enzymes from a psychrophile 
  Production of the enzymes were based on their 
enzymes activity were successfully conducted. 
2.4 Cloning and characterisation of lipolytic and 
glycolitic genes 
 Lipaseand two glycolytic genes, GAPDH and 
TPI were chosen in the study. The cloning of full 
length genes from genomic DNA and  cDNA 
templates were carried out for expression study. 
2.5 Purification of glycolytic enzyme 
 The ATP-PFK was purified from the culture 
broth by simple sequential procedures involving 
ultrafiltration centrifugation, affinity 
chromatography, anion exchange chromatography 
and gel filtration. 
3. Results and Discussions 
3.1 Isolation and identification of obligate 
psychrophilic microorganisms 
3.1.1 Microscopic analysis and biochemical tests 
 Under microscopic analysis  PI A showed rod 
with budding shape while  PI  12 showed rod-cocci 
with budding morphology. (See Fig. 1 and Fig. 2)
Fig. 2.:  PI  12 colonies viewed with phase-contrast 
microscopy (magnification: 40000)
Characteristic 
Cell Diameter  (iAM) 
Shape 
Colony Formed on plate 
   • Shape 
   • Margin 
    • Elevasion 
Incubation Period 
Growth Temperature ( °C ) 
Optimum Temperature  (°C) 
Urease Test 
Catalase Test 
Oxidase Test 
Nitrate Test 
Growth Medium 
   • Luria Broth 
   • Define Glucose 
    • Protease
   • Starch 
   • Gelatine 
   • Tributyrin 
Tests Against various antibiotic 
   • Ampicillin 
   • Chloramphenicol 
   • Kanamysin
 PI  12 
  1.5  —  3.8 
 Rod Cocci 
with budding
Irregular 
Smooth 
Convex 
5-7 days 
 0 -20 
  4 
  + 
  + 
  +
+ 
+ 
+ 
+
+ 
+ 
+
 PI A 
 2.0  —  4.2 
Rod with 
budding 
Round 
Smooth 
Convex 
5-7 days 
 0-20 
  4 
  + 
  +
+ 
+ 
+ 
+ 
+ 
+
Fig. 1.:  PI A cell viewed under scanning 
electron microscopic
Table 1.: Biochemical tests data of  PI A and  PI  12. 
    Notes (+) positive results; (-) negative results 
3.1.2 Molecular Approaches 
 Results for 26S rDNA of  PI A and  PI  12 revealed 
99% sequence identity to Antarctic yeast CBS 8927 
and 100% sequence identity to  Leucosporidium 
antarcticum, respectively. While Internal 
Transcribed Spacer (ITS) results showed 99% 
sequence identity to Antarctic yeast CBS 8927 for 
 PI A and 100% sequence identity to Antarctic yeast 
CBS 8942 for  PI 12. Figures 3-5 showed the 
Polymerase Chain Reaction (PCR) product 
produced from the specific primers used in the 
molecular identification.
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Fig. 4.: PCR product using 26S rDNA forward and 
reverse primers on the agarose gel (1.0%). 
    LANE 1 2
700  by 
600  by
.--=, 700  by
Legends : 101111^1111MINNIIIIII 
Lane  1 :  100bp DNA Ladder 
Lane 2 : PCR product 
Fig. 5.: PCR product using ITS forward 
reverse primers on the agarose gel (1.0%).
and
3.2 Production of lipase and protease 
enzymes from a psychrophile 
The lipase (Sec Fig. 6 and Fig. 7) and protease 
(See Fig. 8) extracellular activities were detected 
from the isolated psychrophilic microorganism.
Fig.
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3.3 Cloning and characterisation of glycolitic 
genes
metabolic enzymes from the microorganisms were 
identified for further studies to be carried out.
The full length of interest genes were obtained 
from the genome walking approach.
Fig. 9: ORF analysis of GAPDH gene.
The Blast-X result for  cDNA of GAPDH gene 
revealed 72% identity to GAPDH of  Ciyptococcus 
neoformans JEC21. While for TPI, the Blast-X 
result for genomic DNA showed 53% identity to 
Paracoccidioides brasiliensis.
3.4 Purification of ATP-PFK
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4. Conclusion 
 In conclusion, the psychrophilic Antarctic yeasts 
were successfully isolated and identified. The 
production of potential industrial enzymes and
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                             Abstract 
Project name: Response of Arctic tundra ecosystem and carbon cycle to climate change 
(TUNDRACYCLE). IPY ID No: 794. On a High Arctic glacier foreland, the soil organic 
layer is very thin even in the later stages of succession. If this thin organic layer decreases as 
a result of climate change, it would profoundly affect the structure and function of whole 
ecosystems. In addition, glaciers throughout much of the Northern Hemisphere have lost 
mass in recent decades. Such glacial retreat provides new habitat for plant colonization and 
hence organic carbon accumulation. Therefore, to predict future ecosystem change on climate 
change on the High Arctic glacier foreland, it is important to consider the  ecosystem of future 
glacial retreated area as well as present one. The purpose of our project is to predict changes 
in the distribution and function of the ecosystem on the future High Arctic glacier foreland 
using plot-based study, remote sensing such as aerial photo and satellite data and model 
analysis.
1. Introduction 
 The project "Response of Arctic tundra 
ecosystem and carbon cycle to climate change 
(TUNDRACYCLE) IPY ID No: 794." is focused 
on clarification of the current state of the Arctic 
tundra ecosystem and response of the ecosystem to 
climate change. In this report, we introduce a sub 
project of  TUNDRACYCLE "Responses of 
ecosystem and carbon cycle on a High Arctic 
Glacier Foreland in a changing climate". 
 Current climate change predictions indicate that 
effect of global warming will be more pronounced 
at high latitudes in the Northern Hemisphere 
(IPCC 2001, ACIA 2005). Because of the large 
amount of carbon stocks present in the Arctic soils 
and the possible feedback effect on global 
atmospheric CO2, the impact of climate change on 
carbon balance of Arctic ecosystems has received 
considerable attention by a number of scientists. 
On the other hand, on a High Arctic glacier 
foreland, Nakatsubo et al. (2005) reported that the 
soil organic layer is very thin even in the later 
stages of succession. If this thin organic layer 
decreases as a result of climate change, it would 
profoundly affect the structure and function of
whole ecosystems (Nakatsubo et al. 2005). Thus, 
understanding the ecosystem carbon cycle is 
needed to predict future ecosystem response to 
climate change on the High Arctic glacier foreland. 
 Ecosystems in the glacier foreland have 
historically received the effect of glacial advance 
and retreat. Recent decades, glaciers throughout 
much of the Northern Hemisphere have lost mass 
(ACIA 2005). In the Greenland, it has been 
reported that 17% expansion of the melt region 
was observed for 10 years (1992-2002) (Comiso 
and Parkinson 2004). Such glacial retreat provides 
new habitat for plant colonization and hence 
organic carbon accumulation. Therefore, to predict 
future ecosystem response to climate change on the 
High Arctic glacier foreland, it is important o 
consider future glacial retreated area. 
 This project aims 1) to estimate changes of 
glacier retreat and vegetation distribution for past 
30 years using remote sensing data and 2) to 
construct a compartment model to evaluate 
structure and function of various vegetation types. 
At the same time, we will investigate the 
relationship between carbon cycle and ecosystem 
development. Finally, we will predict changes in
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the distribution and function of the ecosystem on 
the future glacier foreland.
2. Study site 
 The study site is located on the glacier retreated 
area of East Brogger Glacier, Ny-Alesund, 
Svalbard, Norway (79°N, 12°E). The annual mean 
air temperature and amount of precipitation in this 
area are -5.5°C and 362 mm, respectively. The 
glacier shows net negative balance for the last 30 
years (Lefauconnier et al. 1999) and retreated more 
than 30 m for two years (2003-2005). 
  Plant succession was observed on the glacier 
foreland. Vegetation cover and species composition 
was described by Nakatsubo et al. (2005). 
Vegetation cover was less than 10% from tip of the 
glacier to about 1 km distance. At this site, a few 
moss species and purple saxifrage, Saxifraga 
 oppositilblia were dominant. More than 1 km apart 
from tip of the glacier, vegetation cover increased 
rapidly and surpassed 40%. The dominant moss 
and vascular plant species at this site were 
Sanionia uncinata and Salix polaris, respectively. 
This area might occur land-uplift before thousands 
years after deglaciation because many seashell 
fossils were found around there.
3. Overview of the project 
 The project consists of three scientific articles, 
3.1) plot-based study, 3.2) remote sensing 
observation and 3.3) model analysis.
3.1 Plot-based study 
  Prot-basedstudy is conducted to clarify plant 
species composition, biomass, photosynthesis and 
respiration characteristics, biochemical 
composition of leaves, spectral profile of reflected 
radiance for various vegetations, soil respiration 
and soil carbon and nitrogen contents under 
various vegetations. For plant ecophysiological 
characteristics, ome plant species such as Salix 
polaris, Sanionia uncinata (moss) and Cetrariella 
delisei (lichen) have been investigated (Nakatsubo 
et al. 1998; Muraoka et al. 2002; Uchida et al. 
2002, 2006). In addition, soil microbial biomass 
and activity have been also studied (Bekku et al. 
2003, 2004a,b; Yoshitake t al. in press). 
 In a preliminary study of spectral profile of 
reflected radiance for various vegetations, it was 
revealed that the biomass distribution in this region 
can be evaluated by remote sensing. On the other 
hand, we also found the relationship between 
vegetation cover and soil carbon content o 10 cm
soil depth. 
 At well developed vegetation site, by dating 
result of seashell fossils, it is assumed that some 
amounts of carbon might exist as ancient organic 
carbon (fossil carbon) in deeper soil horizons. It is 
recognized that a wide variety of subsurface 
microbial communities use forms of ancient 
sedimentary organic carbon (Petsch et al., 2001). 
We investigate xistence of the fossil carbon and 
its biological decomposition to clarify carbon 
dynamics in deeper soil horizons.
3.2 Remote sensing observation 
 To know the scale of expanding area of 
deglaciated terrain, satellite data and aerial photos 
are used to observe position of glacial tip for the 
past 30 years. The results of plot-based studies 
such as plant species composition and biomass, 
and the data of spectral profile of reflected 
radiance are used to obtain a suitable algorithm to 
identify vegetation type and plant biomass on the 
deglaciated area. Distribution changes of the 
vegetation for the past 30 years on the deglaciated 
area are estimate using remote sensing data and the 
algorithm. In addition, we will make a 
microtopographical, radiation and soil water 
content map to investigate the relationships 
between vegetation and environmental factors on 
the glacier foreland.
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Fig. 1. Compartment model showing major carbon  pools 
and flows on the glacier etreated area.
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3.3 Model analysis 
 A compartment model of the carbon cycle (Fig. 
1) is constructed to analyze various ecosystem 
characteristics. Relationships between 
microtopograph, microclimate and vegetation 
structure and function are investigated using 
remote sensing data and the compartment model. 
Then, we will reconstruct the history of ecosystem 
carbon dynamics for the past 30 years on the 
glacial retreated area to evaluate ecosystem 
response on the environmental factors. After that, 
future ecosystem responses to climate change on 
the glacier foreland will be predicted. 
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                             Abstract 
Automatic Monitoring of Penguin PoPulation  (AMPPoP,  IPY#251). Among the top-predators 
of the Southern Ocean, variations in penguin population can be used as an indicator of 
climatic changes. However, penguin populations how conflicting trends and the fundamental 
mechanisms driving their dynamics remain largely unidentified. A co-ordinated effort, 
therefore, is required in the monitoring and analysis at different sites, both in following 
individuals over the complete breeding season and in tracking them at sea where they feed. 
We propose to define and use a standard population monitoring protocol for penguin 
populations that allows us to obtain large quantitative sample sizes of year-round biological 
information about heir breeding performance (Automatic Identification systems) and at-sea 
activity and distribution (bio-logging) with minimum disturbance for the population studied. 
By standardizing the monitoring procedures used by different research groups, we will 
provide a circumpolar network of information on the status of penguin populations.
1. Introduction 
 Climate change is already dramatically affecting 
the biosphere, but its effects on biological 
communities are still poorly understood. Because 
of the sensitivity of sea ice extent to temperature 
fluctuation, and the sensitivity of high-latitude 
species to changes in ice extent, the Southern 
Ocean represents a natural laboratory in which to 
investigate the impacts of global and regional 
climate change and any consequent biotic 
modifications (Busalacchi 2004). 
 In the Southern Ocean, individual species 
depending on their link to sea ice may be 
affected independently, or there may be changes 
due to complex, multispecies interactions, e.g. 
bottom-up cascades from plankton to krill, fish
and top-predators; conversely, top-down cascades 
could result from alterations of predation pressure 
as changing sea ice affects the degree of access of 
top predators to their prey. In this context, it is 
now well documented that, among air-breathing 
top-predators, variations in penguin population can 
be used as an indicator of climatic changes (e.g. 
Croxall et al. 2002, Barbraud & Weimerskirch 
2001). The census of penguin populations over 
several decades and all around the continent has 
indeed revealed general ong-term trends, some of 
which appear to be contradictory depending on 
spatial scale (e.g. Kato et al. 2002). In other words, 
some of the fundamental mechanisms driving the 
dynamics of penguin populations still remain 
largely unidentified.
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 A long-term monitoring of individual birds using 
methods that minimize disturbance is therefore 
necessary to determine the life-history parameters 
that respond to climate change, such as survival, 
emigration, breeding performance and foraging 
success as well as metapopulation dynamics 
(clusters of colonies). It is also critical to ascertain 
that the differences within and between colonies 
are not due to an experimental bias. A co-ordinated 
effort, therefore, is required in the monitoring and 
analysis at different sites, both in following 
individuals over the complete breeding season and 
in tracking them at sea where they feed. 
2. Purpose of the project 
 The main goal of this project is precisely to 
address these issues. This will be carried out in the 
context of other IPY projects that have related 
objectives and in the context of existing long-term 
monitoring programmes that are already well 
established. These include the Census of Antarctic 
Marine Life (CAML) IPY  EoI 83, Integrated 
Analyses of Circumpolar Climate Interactions and 
Ecosystem Dynamics in the Southern Ocean 
(ICED) IPY 417 and the Convention for the 
Conservation of Antarctic Marine Living 
Resources (CCAMLR)Ecosystem Monitoring 
Programme (CEMP).
 We propose: 
  1. To define and use a population 
monitoring protocol for land-based top-predators 
that allows us to obtain large quantitative sample 
sizes of year-round biological information about 
their breeding performance and at-sea activity and 
distribution with minimum disturbance for the 
population studied. This challenging task is 
feasible because of the major advances in 
microelectronics that have occurred over recent 
years. Our project will combine this state-of-art 
electronic identification of individuals with the 
most-advanced bio-logging approaches. To 
minimize disturbance, the identification of animals 
requires that individuals are tagged with miniature 
passive implanted transponder microchips that are 
detected by radio receiver antennae (Automatic 
Identification System, AIS, e.g. Kerry et al. 1993). 
This will be complemented by the biologging 
approach (cf. Ropert-Coudert & Wilson 2005), 
which is based on externally-attached, miniature 
data-recorders that monitor the location, 
time-budget and/or feeding activity of free ranging
animals.
 2. To co-ordinate and standardize the 
monitoring and analysis procedures used by 
different research groups so as to provide a 
circumpolar network of information on the status 
of penguin populations, an activity to further the 
goals of CCAMLR. This will include promoting 
the development of automatic systems to monitor 
penguin populations at sites not yet monitored and 
to provide assistance to research groups that do not 
yet have the expertise or resources in this domain.
 3. To share information on the population 
dynamics of penguins in relation to environmental 
variability (especially sea-ice) with: a) lead IPY 
projects (e.g. CAML EoI 83 and ICED  EoI 417); 
b) other research groups investigating biological 
variability at other levels in the food chain (e.g. 
phytoplankton IPY EoI 401; Echinoids IPY EoI 
839; Antarctic krill IPY EoI 441; fish IPY EoI 
248); c) or across several trophic levels (e.g. the 
Ross Sea region, IPY EoI 290); and with d) a wider 
audience through media links and through 
internet-related links, including e) graduate and 
undergraduate students whose majors are related to 
Antarctic topics (e.g. through courses and lectures 
given at the International Antarctic Institute).
Fig. 1. Locations of the monitoring sites where automatic 
 identification systems to monitor the on-land breeding 
   activity of penguins are operational (1-7) orunder 
                construction (8).
3. Perspectives 
 The monitoring work will continue indefinitely 
beyond the IPY time frame. The objective is to 
obtain long-term data sets that are necessary to 
determine the impact of future climate changes on 
penguin populations. The project is expected to
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yield a substantial number of studies that can each 
deliver scientific information on various aspects of 
the biology of the species monitored. In addition, 
we hope that other teams will find our project 
inspiring and will join our effort to homogeneize 
the monitoring procedure of penguin populations 
all over the Antarctic continent.
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                             Abstract 
On 2004, Japan Antarctic Medical Research Group (JAMRG) started as a NIPR project. 
It consists of Antarctic doctors and collaborating research experts to arrange Antarctic 
medical researches. JAMRG holds the Japan Workshop on Antarctic Medical Research 
and Medicine every year. The purpose of the workshop is to discuss the trends in 
issues related to Antarctic medicine and to propose related projects for the next 
expedition's medical research. The work-shop in 2006 gathered 42 participants from 27 
institutes including the medical doctors of Syowa station through a telecommunication 
system. Antarctic doctors from China and Korea also participated in the workshop to 
report their Antarctic activities, followed by active discussion. This was the first 
occasion to discuss Antarctic medical problems with Asian members and the experience 
will help develop long-term Asian cooperation in Antarctic medical researche.
1. Introduction 
   On 2004, Japan Antarctic Medical Research 
Group (JAM RG)  started. 
   In Japan, there is no permanent medical officer 
nor medical researcher at National Institute of 
Polar Research (NIPR) and  those duties have been 
performed by doctors appointed annually to the 
Antarctic expedition. This made it difficult to 
continue well-designed research projects lasting 
several years. Other Asian nations are also in a 
similar situation. JAMRG consists of Antarctic 
doctors and collaborating research experts and it is 
managed as a NIPR project with financial support.
2. The Japan Workshop of Antarctic 
Medical Research and Medicine 2006 
   JAMRG holds the Japan Workshop on 
Antarctic Medical Research and Medicine every 
year. The purpose of the workshop is to discuss the 
trends in issues related to Antarctic medicine and 
to propose related projects for the next expedition's 
medical research. The workshop in 2006 gathered 
42 participants from 27 institutes. The medical 
doctors of Syowa station also jointed the 
discussion through a telecommunication system.
The issues discussed were IPY in medical research, 
space medicine, telemedicine, medical operations, 
psychological surveys, Antarctic high altitude 
medicine and so on. 
Antarctic doctors from China and Korea also 
participated in the workshop. Their attendance 
became possible with previous coordination 
between three nations' NIPR. They gave 
presentations on their Antarctic activities, followed 
by active discussion.
3. Operational medicine of Asian nations 
 JARS has been going on the winter 
expeditions at Syowa Station since 1956. Recently 
each team consists of about 40 participants with 
two medical doctors. The total number of 
wintering over personnel since 1956 has been 
about 1500. The over all medical cases were 5747: 
surgery and orthopedics 46%, internal medicine 
23%, dentistry 12%, dermatology 8%, ophthalmo-
logy 6%, otolaryngology 3%, psychiatry 2% 
 (Fig.l). 
Korean winter team is consist of 15 or 17 
participants. Medical consultations of 18th 
winter-over team (2004.12  — 2006.1) were 207
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cases and  1 evacuation case had been happened for 
operation (Fig.2). Chinese wintering over team in 
Zohnshang station consists of about twenty 
members. The common diseases through one year 
were trauma, oral cavity disease, skin disease, 
digest disease and insomnia. Some members also 
showed emotional instabilities in winter period 
(Fig.3). These reports revealed there are the same 
tendency of medical morbidity in three teams with 
several national specificities. 
   Those three teams had evacuation cases in 
2005 season. All of cases were rescued 
successfully by international cooperations. Medical 
equipment, telemedicine and other medical 
operational issues were also discussed.
4. Medical researches 
 China team detected that most of the members 
developed various physiological and/or mental 
emergency reactions due to the long time living in 
cold, lonely and faraway Antarctica.. They study 
the alteration of nerve factors and endocrine and 
immunological function. These problems are 
 also shown in all teams China has started the 
operation Dome A (4093m H, -58.4 ave.temp.) and 
is paying attention to Japanese medical data of 
Dome F. It is useful to prevent he high altitude 
diseases and it is important to compare the medical 
data of both teams for analysis of human response 
in the Antarctic high altitude.
5. Conclusion 
The workshop 2006 was our first occasion to 
discuss Antarctic medical problems with Asian 
members and the experience will help develop 
long-term cooperation between the Antarctic 
medical community in Asia.
  Fig,1 The proportion of injuries and deseases of 
      JARE  (5747cases, since 1957 to 2007): 
      (reported by Hasegawa in the workshop2006) 
        otolaryngology  3%                          psychiatry
ophthalmology 2% 
dermatology 6% 
         8% 
                                surgery 
dentistry 12% 46% 
                              orthopedics
           23% 
internal  medicine
Fig. 2 Medical cases  in  18th Korean winter team  
(  from Dec.2004 to Jan.2007) 
  (reported by Honng in the workshop2006)
Case Num Per(%)
Internal medicine &
neurology
79 38.2
Musculoskeletal 50 24.1
Dermatology 38 18.4
Soft tissue 24 11.6
Dental 7 3.4
Surgery 1 0.5
Ophthalmology 5 2.4
Psychiatry 2 1.0
Urology 1 0.5
Total 207 100
Fig. 3 The common diseases of Chinese wintering 
team ( reported by Tong in the workshop2006)
Trauma 
Oral cavity  disease  (Ulcer of mouth) 
Skin disease 
Digest disease 
Insomnia
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                                 Abstract 
The number of sea otters' population near Alaska and Aleutian Islands decreased significantly. The 
Commander' population of sea otters declined too. It is obvious that some drastic changes take place in the 
whole ecosystem of the Bering Sea. In this work I try to explain reasons for decrease of sea otters' 
population and improve this situation by organizing on the Commander Islands some kind of International 
Monitoring Observation Center.
 For the time being, we can see a really catastrophic 
situation with population of sea otters near Alaska 
and Aleutian Islands. They almost disappear for 
unknown reasons. 
 Sea otters are vanishing from Alaska's 1,000-mile 
Aleutian chain and other parts of southwestern Alaska 
once again. This time there is no obvious explanation. 
Alaska's sea otter population numbered 100,000 to 
137,000 in the  1980s, with its core in the Aleutians 
and western Alaska. But numbers fell by 70 percent 
from 1992 to 2000 according to the U.S. Fish and 
Wildlife Service. Some Aleutian populations are 
down to just a few thousand, about 5 percent of 
1980s' level, as explained by the agency (Rosen, Y., 
2004). And the trend is continuing...
Fig. 1. Young sea otter of the Commander Islands.
 After all and once again, the Fish and Wildlife 
Service, which shares responsibility for protecting 
endangered species with the Commerce Department's 
National Marine Fisheries Service had to move the 
sea otters to the list of endangered species at the USA. 
(Endangered Species Act in September 2002.).
 Almost the same situation is occurring with 
Steller's Sea Lions and some other species, which are 
in the top level of the feeding chain. 
 All these facts clearly display that something is 
drastically wrong with the natural functions in the 
whole ecosystem of the Bering Sea. (Actually it was 
a part of my report at the 8th World Wilderness 
Congress, Anchorage, Alaska, 1 - 6 October 2005). 
 Recently Dr. Zagrebelniy (Commander Islands 
Nature Reserve) wrote about condition of the sea 
otters population on the Commander Islands 
(protocol from 19th Meeting of the U.S.-Russia 
Marine Mammal Working Group, St. Petersburg, 
Russia SEPTEMBER 6-8, 2006). 
 He suggested that the reasons for the sharp decline 
(by 25%) in sea otter abundance on Bering Island in 
2002-2004 could be: an increase in the natural 
mortality rate, reduction in kelp forests and as a 
consequence a reduction in resting areas for females 
with young at the primary reproductive locations on 
the island's north and west coasts, and migration of a 
portion of the group to Medniy Island. 
 Let's have a look, for example, to the typical 
habitat of the sea otters during the spring-summer and 
fall period of their life on the Commander Islands. 
 "Special attention we have to pay to the field of 
kelp (Alaria Fistulisa — gigantic form of the sea 
weeds), which allow to the sea otters to have a rest. 
Those fields almost otally surrounded of the Islands 
and in many places they measure for big distance and 
huge capacity" (Barabash-Nikiforov, Marakov, 
Nikolaev, 1968). 
 Of course, many scientists did some research work 
with the sea weeds on the Commander and all of 
them emphasized that the Commander Islands are one 
of the most unique areas in the World by biodiversity
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and biomass. Also, the biomass of sea weeds was 
rather stable and may be it was one of the factors, 
which allow to live on the Commander another 
gigantic form of life — Steller's Sea Cow! 
 According to the past evidences and research the 
situation with sea weeds near the Commander was 
stable at least from  1932 to 1975.
Fig. 2. Fields of kelp around the Commander Islands
  By these reasons and on the initiative of Dr. 
Konstantin Sidorov, Dr. Mihail Pereladov and my, 
some close study of the sea weeds around the 
Commander Islands was done from 1981 to 1986. We 
carried out mapping of the fields of kelp, underwater 
checking and weighing of the biomass, checking of 
the stormy venting on the shore. 
 As a result, the whole biomass of the gigantic form 
of the sea weeds was a five million tons. The major 
part of sea weeds comprised Alaria Fistulosa. The 
part of Laminariae sp. was found to be about five 
thousand tons (Pereladov, Sidorov, 1987). 
 "Seaweeds urrounded the Islands massively as a 
belt and covered littoral area and coastal waters for 
few hundred meters or the mile and more. It was the 
clear picture especially from the Bering sea side of 
the Islands" (Sidorov, 1987 a,b). 
 Before and after we carried out some surface 
monitoring of the kelp and distribution of the sea 
otters groups. We have never noticed the dramatic 
change for years. 
 Amazingly, during my field expedition 2004 
(Sevostianov, V., 2005) we found completely opposite 
but another accurate account. The huge fields of kelp 
have almost disappeared around the Commander 
Islands. The stormy venting of Alaria Fistulosa was 
extremely poor. We checked only small remainders of 
the fields (diameter not more then twenty meters and 
some lonely thalluses). 
  Withoutany doubt the sea weeds, including the 
gigantic form of Alaria Fistulosa, Laminariae sp. and 
etc. are important components of marine ecosystem 
and have a long term of influence to the underwater
fauna both invertebrates and fish. Some of them are 
the part of the sea otters' diet (sea urchins, mussels, 
crabs and fish). 
 Disappearance of the wide kelp fields near the 
Commander Islands may be explained by their 
damage as a result of strong stormy weather, which 
particularly occurred on the Commander Islands in 
winter 2002/2003. 
 According to the local weather forecast, the speed 
of wind on the 27-28th of December was around 50 
meters per second. Almost the same was on the 5th of 
March. During that time the level of tide at the ocean 
was really low. There is no doubt that all these factors 
caused the catastrophic damage of see weeds roots. 
Reasons that should be also important are still 
unknown. 
 Anyway, this means that the natural ecosystem has 
lost some important protection components. They are 
really vital especially for the sea otters. Everybody 
knows, that the fields of kelp on the Commander 
Islands are very necessary places, which allow these 
animals to escape the stormy winds and waves, have 
a rest, support normal communication and breeding 
activity between individuals, keep the pups better and 
protect hemselves from natural predators (sometimes 
Orcas).
Fig. 3. A sea otter lying in sea weeds.
 Of course, these circumstances have also caused a 
lot of changes in the whole marine ecosystem by 
changing of food chains moving in different unknown 
directions. 
 Even though the number of the sea otters' 
population on the Commander is almost stable 
(around 4 500 — 5000 animals) we expect some 
noticeable changes in the next future. Probably it will 
be a drastic decrease of the local population. The 
questions are how far and when? Whether it will be 
catastrophic drop or only natural fluctuations? 
Besides, it is necessary to protect sea otters from 
illegal hunting. All these questions require a more 
detailed investigation by field observation work.
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 So, in the context of collaboration, the Commander 
Islands have to be such a significant indicator of the 
Bering Sea ecosystem in the near future.
Fig. 4. Fields of sea weeds around the Islands.
 Why it should be so? 
 Actually, the waters between Russia and USA 
(Alaska and Aleutians) lies a sea so rich in wildlife 
and so varied in coastal and subsea habitats that they 
are considered one of most biologically productive 
and diverse marine environments. Covering almost a 
million square miles of subarctic waters, the Bering 
Sea supports vast populations of fish and shellfish, 
birds from the every continent and countless numbers 
of the whales, porpoises, dolphins, walruses, sea lions, 
fur seals, sea otters and seals. 
 But only on the Commander Islands we can find 
the full picture of this because of unique combination 
some geological and hydrological factors around this 
small area. 
 Climate of the Islands is typically oceanic and high 
breadth. Average temperature of the most cold month 
(January) a minus of 5,4 degrees Celsius, warmest 
(August) plus of 10,4 degrees Celsius. Average of 
cloudiness is  81 percents. The high humidity of air is 
characteristic. The sea near the Commander Islands is 
quietest in summer and most stormy from November 
to March. The force of a wind during storm quite 
often reaches 35 - 40 meters per second. The ice 
around the Commander Islands has been not formed 
at all, because of the warm ocean currents, which 
reaching the Islands from the Japanese Sea. 
 Also, near Commander Islands there are a few 
huge and active underwater volcanoes. Some of them 
fertilize by ashes of the coastal sea water area. 
 All together it forms the most favorable conditions 
for phito and zooplankton, which formed the base for 
living of other high organisms at the Ecosystem. 
They are the main factors of the huge biodiversity of 
the sea weeds near the coastal ine of the Islands too. 
Actually, it's one of the richest areas of sea weeds by 
species and biomass in the World.
 Since 1958 Russian Government strictly prohibits 
the 30 miles area of seawater around the Commander 
Islands for commercial fishing. As a result, for more 
then 40 years this area has not had such a destructive 
influence from it. In the mean time it is the only area 
for the whole Beringia indeed. 
 Furthermore, in 1993 the Commander Islands were 
given the status of "Nature Reserve" under Russian 
Federal Law and the "Biosphere" Status under 
UNESCO guidelines in 2002. We hope (with all of 
documents ready and with UNESCO approval) that in 
near future the Commander Islands will obtain the 
highest status of "World Nature Heritage Site" under 
UNESCO.
 After all, everybody acknowledges that the 
Commander Islands can serve as a wonderful model 
and preserve for the study of the Bering Sea 
ecosystem natural processes, which is now starting to 
suffer stagnation and collapse. But even now we 
don't have real financial support for practical actions 
on the Commander Islands. 
 Our Association and I have been working at this 
area for more then 25 years and have a lot of great 
connections with all kind of officials, scientists, 
businessmen, NGOs and native people, because the 
Commander Islands is a one of the place in Russia 
where a small population of Aleutian People have 
been living. Being settlers from the Aleutian Islands 
they appeared on the Commander Islands early in the 
19th century. 
 Anyway, it will be so  neccessary to think urgently 
points about organizing on the Commander Islands 
some kind of International Monitoring Observation 
Center, which can base at the Commander Biosphere 
Reserve.
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Abstract
The scientific goals of the Arctic-HYDRA project are: To characterize variability in the 
Arctic Hydrological Cycle (AHC) and to examine linkages between atmospheric forcing and 
continental discharge to the ocean; to assess the historical response of the Arctic Ocean to 
variations in freshwater input from rivers and net precipitation over the ocean; to attribute to 
specific elements of the AHC or to external forcing the sources of observed spatial-temporal 
variability in the land-ocean-ice-atmosphere system; to detect emerging changes in the 
contemporary state of the AHC in near real time and to place such changes into a broader 
historical context. Given the scope of these goals and the relatively short time-frame of the 
IPY, Arctic-HYDRA also forms part of the parallel onger term (10-15 yr) objectives of the 
ICARPII (International Conference on Arctic Research Planning) Working Group 7 (WG7) 
project "Terrestrial Cryospheric & Hydrologic Processes and Systems".
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                            Abstract 
We will perform a research expedition to investigate ice sheet environment in inland of East 
Antarctica in the austral summer  2007/08. The main objectives of the expedition are to better 
understand the interior of Antarctica by means of climate, physical, chemical and biological 
investigations, and to study the special environments associated with subglacial akes. By 
theses purposes, we will particularly focus on various sampling and monitoring over wide 
area. The survey area will be a 3000-km-long traverse route in total, covering area between 
the Japanese Syowa station and the Swedish Wasa station, through two the deep ice coring 
sites at Dome Fuji and Kohnen. The scientific planning and the expedition is a collaborative 
effort of members from several institutions and laboratories in Japan and Sweden. Major 
sampling plan includes snow sampling for physical, chemical and biological analyses and 
aerosol sampling. Also, major measurements include meteorological observations, ubsurface 
radar sounding, microwave remote sensing and GPS measurements.
1. Introduction 
  Even nowadays, inland of the Antarctic ice 
sheet is so remote and it does now allow us easy 
access. It remains as one of scientific frontiers 
on the earth surface. There are many important 
scientific subjects to be extensively explored. 
One of them is climatic signals. Today we know 
that the Antarctic ice sheet holds unique 
information of the earth systems and past 
climate changes. Such information is preserved 
in the ice sheet as strata of deposited snow and 
deposited frost. Climatic information is 
recovered as snow/ice core samples of various 
length scales and age scales. In addition, we 
know that if snow/ice cores are sampled from 
many locations in Antarctica, we can get 
knowledge of spatial variations of climate 
changes. Moreover, surface processes ofaerosol, 
snow and  fern are fundamentally important to 
link between atmosphere and ice core signals. 
Therefore,  "climate" gives us one of strong 
motivation to explore wide area of Antarctic 
inland. 
 There are many other major scientific topics.
Using radar sounders we can map distribution of 
the strata, that is, constant time horizons in the 
ice sheet. Extensive radar surveys can clarify 
past accumulation rate and its spatial variations. 
In addition, by radar survey we can link two or 
more ice cores that are drilled at remote 
locations with each other. Radars generally 
clarify englacial and subglacial environments as 
scattering signals of electromagnetic waves. A 
strong benefit of ground-based radar survey is 
that we can get higher quality data from deeper 
inside of the ice sheet, compared with the 
airborne radar data. 
 In addition, previous radar works have 
discovered that there are so many subglacial 
lakes in Antarctica (e.g. Popov and others, in 
press; Siegert and others 2005). Radar sounders 
are again one of powerful tools to investigate 
physical conditions of the lakes that are below a 
few thousand meters thick ice sheet. Subglacial 
lakes are important not only to understand the 
glaciological/hydrological systems but also to 
explore eco systems in an environment hat is 
covered over as long as thirty million years. By
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inland surveys, we can gain our knowledge on 
how the lakes are distributed and how they 
appear to various radar signals. 
 To gain our knowledge on these subjects, we 
will conduct a research expedition in inland of East 
Antarctica in the austral summer 2007/08. 
Scientists from Sweden and Japan will carry out 
research during a 3000 km tracked vehicle 
traverse across the continent. Four vehicles will 
start at the Swedish research station Wasa and 
four vehicles from the Japanese station Syowa. 
This paper introduce outline of the plan. 
2 Study area 
 The study area covers widely Dronning Maud 
Land of the East Antarctica (See Figure  l).The 
routes are designed basically along the ridges. But 
we sometimes choose routs away from ridges, to 
investigate nvironments in wider areas across the
ridge. 
The Japanese team will start at Syowa Station in 
the middle of November 2007. They go thorough 
Mizuho Station, Relay point and Dome Fuji station. 
From Dome Fuji, they will conduct reconnaissance 
traverse toward direction of Dome A. And then, 
they will move toward the Meeting point where 
teams from the two nations plan to meet. The 
arrival at the meeting point should be sometime in 
late December. 
 On the way to return to Dome Fuji, the Japanese 
team will take an inland route, to explore 
subglacial ake environments. And then, they plan 
to take a route along the ridge toward the Relay 
point, to investigate the ridge environment. The 
Japanese team will arrive at Syowa Station 
sometime at the end of January 2008. The total 
days for the traverse will be 80-90 days. 
 The Swedish team will start at Wasa Station in
Fig. 1. Bird view map for the survey area of Japanese Swedish Antarctic Research Expedition in East Antarctica. Base map 
is made from Radarsat SAR data. Contour lines are for surface elevation; every 250 m. Green lines are planned routs for 
Japanese team. Yellow lines are those for Swedish team. Both teams will meet at the meeting point. They plan to exchange a 
few members and instruments at the meeting point to cover the entire route by homogeneous measurements. Red dots on the 
map are know locations of subglacial lakes
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 the middle of November 2007. They go 
thorough Kohnen Station. And then, they will 
move toward the Meeting point The arrival at the 
meeting point should be sometime in late 
December. On the way to return to Wasa, the 
Swedish team will take an inland route.
3. Science Plan 
 The traverse is planned for the austral 
summer 2007/08 but the scientific projects 
will run for another two years. 
 The specific goals for Japanese Swedish 
Antarctic Expedition are to: 
 -Survey surface, internal structure and 
bedrock topography along the ice divide 
using a number of ice sounding radars. 
 -Study changes in position of ice divide 
and basal processes. 
 -Characterize the subglacial lake 
environments. 
 -Link deep ice cores (Dome Fuji and 
Kohnen) using radar reflection horizons to 
better understand accumulation and 
evolution of the ice sheet. 
 -Determine variability of accumulation 
rate of snow. 
 -Survey physical/chemical properties of 
 firn/snow over wide area in Antarctic inland. 
 -Study biological systems on the surface 
and interior of the ice sheet by sampling 
snow/firn. 
 -Characterize the atmospheric aerosol. 
 -Study air-snow transfer processes by 
simultaneous measurements in air and snow. 
 -Study meteorological conditions using 
Automatic Weather Stations (AWS) and 
ground-based meteorological observations. 
 Considering these specific goals, the scientists 
from these two countries will conduct:
 -Surface snow sampling 
 -Aerosol sampling 
 -Snow radar soundings 
 -Internal ice layers survey by radar 
 -Depth soundings to investigate subglacial 
lakes and landforms 
 -GPS mapping of surface topography and 
absolute positioning 
 -Installation of Automatic Weather Stations 
(AWS) 
  -Microwave radiometry.
 Overall, the project will ambitiously 
explore deep interior of the Antarctic ice 
sheet over wide area and deep inside of ice, 
which was not easily accessible so far. We 
note that the scientific programme is linked 
to the developing project, Trans-Antarctic 
Scientific Traverses Expeditions — Ice 
Divide of East Antarctica (TASTE-IDEA). 
TASTE — IDEA is an international 
co-ordination of traverses in Antarctica 
planned for the IPY, and it spans over three 
full years starting 2007 and ending in 2010. 
4. Logistics 
 In order to carry out the expedition, a good 
and function technique and logistic is 
essential. The Swedish Polar Research 
Secretariat is in charge of the Swedish 
contribution to operations and logistics. 
Japanese logistics is manages by the 
National institute of Polar Research. 
 The tracked vehicles are equipped with 
scientific instruments for sampling and 
monitoring.
  111%
Fig. 3. Hegland Type tracked vehicle used by the 
Swedish team.
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5. Concluding remarks 
 When the expedition is completed, an 
extensive work at the scientific institutions 
and laboratories tarts. When the results are 
compiled; there is a hope to have a 
considerable nhanced geographic picture of 
this part of the Antarctic and an 
understanding on how the climate interacts 
with the inland ice. Results from previous 
monitoring and sampling will be put 
together with these results, with the hope to 
gain a comprehensive understanding and a 
benefit to the overall scientific society. This 
document describes brief summary of the 
present stage of the planning. Planning is 
still ongoing. And thus the plan will be 
updated with time. For scientific planning, 
contact person in Japan and in Sweden is Dr. 
Shuji Fujita and Prof. Per Holmlund, 
respectively. 
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Table  Al: List of radars to be used for the traverse 
All the pulse modulated radar have a peak power of 1 
 kW.
Type 
Pulse Modulated Polarimetric Radar 
Pulse Modulated Polarimetric Radar 
Pulse Modulated Radar 
Pulse Modulated Radar 
Pulse Modulated Radar 
GPR
Frequency 
179 MHz 
434 MHz 
179 MHz 
60 MHz 
30 MHz 
400 MHz
Fig. A2. 
  lake.
An example of radar images for the subglacial
Fig. A3. Schmatic image of the 
 microwave radiometry (after H. Enomoto)
ground-based
Fig.  Al. Radar system mounted on the vehicle.
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Glaciers in Central Asia
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                                    Abstract 
Participation of Tajikistan in the Asiatic IPY partnership has high importance for us and we would be 
delighted to establish the work links with our colleagues from the Asiatic region. We also plan a series of 
glacier expeditions to the mountains of Pamirs and  Tien Shan in summer 2007, where participation of other 
countries and institutes is highly welcomed. 
The presentation will focus on:  
1  . Distribution of glaciers in Central Asia, especially the Aral Sea basin 
2. Review of glacier degradation patterns - latest information as of 2005-2006 
3. Case studies on glaciers, mountain hazards and water supply in Central Asia 
4. Biomedical research in the Pamirs Mountains of Tajikistan and the Antarctic 
5. Prospects and plans for National IPY research and opportunities for international cooperation and joint 
   expeditions/research programmes
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                                    Abstract 
Compared with Polar Regions of the Moon and Mars, different feature of terrestrial Arctic and Antarctic 
Regions is formed by result of giant impact on primordial Earth and continental drift on water planet of Earth. 
Light elements (carbon, hydrogen, and oxygen) and its compounds (carbon dioxides and carbonates) are 
concentrated by three processes of the Solar winds, cyclic elements on Earth and transportation by 
extraterrestrial projectiles of meteoroids and comets, together with atmospheric explosions by these 
extraterrestrial projectiles near the Polar Regions. Therefore, the Polar Regions of Earth are considered to be 
significant places to form various materials.
1. Introduction 
 The Polar Regions on Earth are compared with 
the same regions of extraterrestrial bodies of the 
Moon and Mars which show primordial and 
present characteristics of the Polar Regions. 
 Main purpose of the present paper is to elucidate 
concentration processes of the Arctic and Antarctic 
on Earth from materials. 
2. Polar Regions of the Moon 
 The Moon has impact crater features with low 
bottom and high rim which are smaller craters on 
the Arctic and larger craters on the Antarctic by the 
Apollo mission data (Heiken et al., 1991). The 
reason to produce different feature between two 
Polar Regions is considered to be difference in 
impact materials to these Polar Regions during 
lunar formation (See Table 1). Possible resource of 
hydrogen (maybe water) is expected on shadow 
areas on crater insides on two Polar craters (See 
Table 1). The Moon without strong magnetic fields 
has no plasma phenomena on two Polar Regions. 
3. Polar Regions of Mars 
  Planet Mars has ice-caps of hydrogen and 
carbon on two Polar Regions which are easily and 
regularly melted away at season on Mars though 
there is no large sea-water by many spacecraft data. 
The reason to produce the ice-caps on Mars is 
considered to be cooler temperature by axial 
inclination of 25.2 degree to make seasonal 
temperature on Mars (See Table 1). 
  Martian surface shows lower and high lands of 
North and South hemispheres, respectively, and 
that hydrogen (maybe water; Titus, 2004) and 
carbon dioxides are rich and poor on two Polar 
Regions and Equator, respectively (See Table 1). 
Mars without strong magnetic fields has few strong 
plasma phenomena on two Polar Regions.
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4. Polar Regions of Earth 
 Compared with Polar Regions of the Moon and 
Mars which are lower lands with carbon dioxide 
and/or water ices, terrestrial Polar Regions are 
different features. 
 Terrestrial Arctic Region is lowland filled by sea 
water, whereas the Antarctic Region of Earth is 
filled by high continent of the Antarctica. The main 
reason to make such different features of two Polar 
Regions on Earth is considered to be result of giant 
impact on primordial Earth and continental drift 
with sea water on followed surface as follows: 
  1) Low and high surface features formed by the 
giant impact: Primordial Earth is bombarded by 
Mars-sized planets (called as giant impact) to form 
lowland (filled by water called as sea) and high-
land (as continents). The Antarctica is regarded as 
remnants of old highland survived after giant 
impact. Recent model of terrestrial surface is 
considered to be sea-water egion surrounded by 
divided continents before latest continental drift. 
  2) Location of the Antarctica by continental 
drift: Present Antarctica is considered to be located 
by continental drift at South Polar Region finally 
due to center of rotation at South hemisphere. 
5. Material concentration of Polar 
Regions of Earth 
  Terrestrial Polar Regions of the Arctic and Ant-
Arctic are sea-water (on the Arctic on Earth), 
frozen materials of hydrogen and carbon 
compounds (polar caps on Mars, possible ice on 
the Moon, and glaciers on Earth) as follows: 
  1) Light elements and its compounds: Materials 
of light elements (carbon, hydrogen, and oxygen) 
and its compounds (carbon dioxides, carbides and 
carbonates) are concentrated by three processes as 
follows (See Table 1): 
  a) Bombardment by the Solar winds: Major
continuous ource of hydrogen element is brought 
by the Solar winds. In fact, magnetic fields on the 
Polar Regions show auroras with electric fields 
from electric current by positive hydrogen ions 
from the Sun. Hydrogen concentration on the Polar 
Regions from the Sun can be found also on the 
Moon or Mar where frozen ices are estimated or 
found by spacecraft data, respectively. 
  b) Cyclic process among atmosphere, sea water 
and crustal rocks: Carbon and its compounds (with 
oxygen or hydrogen) which are inevitable for life 
activity are existed regularly as cyclic system 
among atmosphere, sea water and rocks (as frozen 
solids) with relatively short period on active Earth 
(Miura, 2006a). This cyclic process is only 
continued on water planet of Earth. It is usually 
difficult to find it as definite solid materials on the 
Polar Regions. 
  c) Transportation  by meteoroids or comets 
passed near the Polar Regions: Although almost 
all extraterrestrial materials of meteoroids and 
comets are bombarded to Equator areas of Earth 
due to the same rotation plane of the Solar System. 
However, some extraterrestrial materials passed 
close to the Polar Regions are considered to be 
fallen to the Polar Regions by accident. In fact, 
Antarctic meteorites more than two hundred 
thousands pieces are found by Japan and United 
State of America expedition parties so far (See 
Table  1). 
 2) Shocked carbonates or carbides formed by 
explosions in atmosphere: Carbonate mineral of 
calcite is formed by bio-genesis and chemical 
reaction. Recently author has been found shocked 
carbonates (calcite composition) and carbides 
(Miura, 2006a-e) from spherules or fragments of 
explosions by Nio meteorite shower or by atomic 
nuclear bombs of Hiroshima (Miura, 2006a, c, d). 
Carbon sources of the shocked carbonates or 
carbides are mainly from atmospheric carbon due 
to its distribution and content in solid materials and 
contents of iron-group (Fe, Ni and Co) and 
platinum-group elements (Ir, Os and Pt etc.). The 
similar compositional results can be obtained in 
shocked carbonates from Sierra Madera impact 
crater (Texas, U.S.A.) and limestone breccias of 
Meishan, China and Akiyoshi, Yamaguchi, Japan 
(Miura, 2006a,b,d). Formation of shocked 
carbonates formed by explosions in carbon-bearing 
atmosphere as tiny fragments suggests that 
carbonates can be formed on Mars without large 
sea-water. In fact, carbonates in Martian meteorites 
found in Antarctica (McKay et al. 1996) are also 
explained by formation during impact explosions 
on Martian surface.
Table 1. Characteristics of materials and features found 
on the Polar Regions of Earth, the Moon and Mars.
Planet/satellite Materials & Features
Earth
The Moon
Mars
Hydrogen, carbon & oxygen (ice) 
 Meteorites (shower); sea-water 
 or continent, Auroras 
Hydrogen (ice), meteorites? 
 (shower?); Craters 
Polar caps, meteorites? (shower?); 
 Craters (Auroras?)
6. Summary 
 Compared with Polar Regions of the Moon and 
Mars, different feature of terrestrial Arctic and 
Antarctic Regions is formed by result of giant 
impact on primordial Earth and continental drift. 
Materials of light elements and its compounds are 
concentrated by three processes of the Solar winds, 
cyclic elements on Earth and transportation by 
extraterrestrial projectiles of meteoroids and 
comets, together with atmospheric explosions by 
these extraterrestrial projectiles.
Acknowledgements: Author thanks to Profs. K. 
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                      Abstract 
The Japanese Antarctic Research Expedition (JARE) has conducted meteorite 
searches in Antarctica since 1969. More than 16,200 meteorites have been 
recovered mainly from blue ice fields near the Yamato, Belgica and Sor 
Rondane Mountains in Queen Maud Land. The Antarctic meteorites contain 
various kinds of precious specimens including lunar and martin meteorites as 
well as carbonaceous chondrites. Using the Antarctic carbonaceous chondrites, 
organic and isotopic characteristics of the primitive solar materials will be 
clarified. Although the meteorite search program will not be organized officially 
in the International Polar Year (IPY) 2007-2008, researchers may happen to find 
a meteorite in the field, which further develop meteorite search in polar regions.
1. Introduction 
 Meteorites are essential materials to reveal a 
history of our solar system including chemical 
evolution in the universe. Antarctic meteorites 
have provided much more opportunities to 
study meteorites, because the number and kind 
of non-Antarctic meteorites available for the 
research is limited. The Antarctic meteorites 
contain various types such as irons, stony-irons, 
achondrites, ordinary chondrites and 
carbonaceous chondrites as well as lunar and 
martian meteorites. The large numbers and 
wide varieties of the Antarctic meteorite 
collections have had great impacts on modem 
planetary and life sciences. 
2. History of Antarctic meteorite search 
 In 1912, the first Antarctic meteorite was 
found in Adelie Land by the Australian team. 
To present, more than 27,000 meteorites have 
been collected in Antarctica mainly by the 
Japanese Antarctic Research Expeditions 
(JAREs), U.S. teams (Antarctic Search for 
Meteorites, ANSMET) and European 
Consortium teams (European Search for
Meteorites, EUROMET). Figure 1 shows the 
locations where major concentrations of 
Antarctic meteorites have been found.
Fig.  1 Locations of Antarctic meteorites 
  (Cassidy et al., 1992).
3. Meteorite searches by the JAREs 
 Since the discovery of 9 Antarctic meteorites 
in 1969, the JAREs have continued to carry out 
meteorite search on the bare ice fields near the 
the Yamato, Belgica and Sor Rondane 
Mountains in Queen Maud Land. As of 2000,
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more than 16,200 meteorites have been 
recovered by the JAREs (Table 1). Now the 
Japanese collections of Antarctic meteorites can 
be available on request from the Antarctic 
Meteorite Center of the National Institute Polar 
Research. Some catalogs of the Antarctic 
meteorites were published (e.g. Yanai and 
Kojima, 1995), and Meteorite Newsletters and 
Japanese Antarctic Meteorite Database are 
available at the Antarctic Meteorite Research 
Center through  http://yamato.nipr.ac.ip/AMRC/
EN/index.html. 
Table 1 Antarctic meteorites by JAREs.
Year Number
1969 
1973 
1974 
1975 
1976 
1978 
1979 
1980 
1981 
1982 
1983 
1984 
1986 
1987 
1988 
1990 
1992 
1994 
1998 
2000
  9 
 663 
 308 
  11 
 249 
 227 
3697 
 13 
 133 
 211 
  42 
  59 
 817 
 352 
1597 
 48 
  3 
 16 
4180 
3554
chondrites varies widely from 0.11 to 0.72. The 
smaller H/C ratio implies extent degrees of 
thermal alteration. The chondrites of H/C >-0.5 
yielded abundant solvent-extractable organic 
compounds uch as amino acids and polycyclic 
aromatic hydrocarbons, while these volatile 
organic compounds were extremely depleted in 
the chondrites of H/C  <-0.5. In addition, the 3D 
value of macromolecule ranged widely from 
 +133%o t   +986%o, where the high H/C group 
shows the high  31) value in general (Naraoka nd 
Oba, 2006). These organic and isotopic 
variations of the Antarctic CM chondrites may 
indicate a suite of hydrothermal events on the 
meteorite parent bodies. 
5. Meteorite search in IPY 2007-2008 
 The meteorite search program will not be 
organized officially in the International Polar 
Year (IPY) 2007-2008, researchers may happen 
to find a meteorite in the field. Usually the 
meteorite is found on the bare ice field, but 
sometimes in the moraine area. The new 
findings will further develop meteorite studies. 
Acknowledgements: All members of Antarctic 
Meteorite Search Program by the JARE are 
appreciated for their great contributions to 
search for meteorites in Antarctica.
Total 16201
4. Organic and isotopic variations of 
Antarctic carbonaceous chondrites 
 A study of Antarctic carbonaceous chondrites, 
revealed a range of metamorphism on their 
meteorite parent bodies (Kojima et  al., 1984). 
Using several Antarctic CM-type carbonaceous 
chondrites, we proposed a new organic 
parameter to show a chemical sequence of the 
thermal alteration (Naraoka et al., 2004). The 
hydrogen/carbon atomic ratio (H/C) of 
solvent-insoluble and high-molecular-weight 
macromolecules purified from 7 Antarctic CM
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                           Abstract 
Shear wave splitting of SKS waves are recorded at 8 stations around  Ltitzow-Holm Bay, 
East Antarctica. We calculate apparent splitting parameters  (0 (fast polarization direction) 
and  6t (delay time between split waves) assuming anisotropic layer of hexagonal & 
horizontal symmetry. As compared with typical delay times of SKS waves having  1.2s, the 
result shows generally the same degree. Two layer modeling reveals anisotropy in the 
Pan-African terrains in the upper layer corresponds well to polarization of NE-SW paleo 
compressional stress in the region. Lower layer anisotropy is supposed to be created by 
recent asthenospheric flow, as compared with the absolute plate motion by  HS2-NUVEL1 
model. These kinds of field broadband stations deployed at several outcrops & continental 
ice sheet around the region has significance on coming Antarctic Arrays program, as one 
of the contributions in the marginal part of East Antarctica t IPY.
1. Introduction 
  The analysis of seismic anisotropy has 
developed into a powerful tool to know 
deformations in the Earth's interior. It has been 
known to the existence of seismic anisotropy at 
crust, upper mantle, D" layer and inner core. Upper 
mantle anisotropy is mainly produced by lattice 
preferred orientation of highly anisotropic mantle 
peridotites during deformation processes [Nicolas 
and Christensen, 1987]. Seismological and 
petrophysical studies suggest that most of 
anisotropy is restricted to the olivine stability field, 
i.e., above  410km depth, in the lithosphere and/or 
asthenosphere [Mainprice and Silver, 1993]. 
  The studies of the upper mantle anisotropy 
have been performed using the broadband data 
recorded at major permanent seismic stations in 
Antarctica. However the results in East Antarctica 
are poor. In this study, we focus on around Syowa 
station in the  Latzow-Holm Bay (LHB), East 
Antarctica. The LHB has been considered the part 
of Pan-African orogen during assembly of 
Gondwana (500Ma).  LHB is one of the most 
important regions to understand the history of the 
continental collision and break-up.
  We investigate upper mantle anisotropy using 
teleseismic SKS wave beneath LHB, and discuss 
the origin of the anisotropy associated with the 
history of the Antarctic plate motion and the effects 
of continental collision and/or break-up.
2. Data set and measurements 
   We use broadband seismographs recorded at 8 
seismic stations from 1996 to 2004 in LHB (Figure 
1). We selected the events located within the 
epicentral distances of 85°  — 130° from each 
station. For this distance range, SKS phases are 
clearly separated from direct  S,  Sdiff, and ScS. We 
chose the data of the good signal to noise ratio, and 
simple and impulsive source time function which 
we could easily found SKS arrivals. In this study, 
we use the data as follows: (1) magnitudes greater 
than 5.6 (2) the number of events is 115 (3) the 
analyzed waveforms are 205. The events and 
stations location maps are shown by Figure 1. 
  We calculate the splitting parameter  (d),  ot) for 
teleseismic SKS waves using Silver and Chan 
 [1991].  (I) is fast direction of split shear wave and  5t 
is the delay time of two split waves. The splitting 
parameters are determined by minimizing the 
energy of the transverse component by net grid 
search technique with intervals of  1° and  0.1s,
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respectively (Figure 2). The error estimate of each 
combination of splitting parameters can be given 
by 95% confidence level  of  F test [Silver and Chan. 
1988]. 
  Additionally, we assume more complex models 
as a two-layer model with four independent 
parameters [Silver and Savage, 1994]. The 
apparent splitting parameters are fitted by the four 
parameters  (ch,  6ti,  11)2/  &A with index 1 
corresponding tothe lower layer and index 2 to the 
upper layer.
3. Results and Discussions 
  The weighted average of the apparent splitting 
parameter assuming single anisotropy layer are 
shown by Figure 3, where the weights are 
inversely proportional to the standard deviations 
for each solution. Although the station  STR is no 
clear evidence, we observed two null directions 
associated fast polarization direction. Note that the 
delay times at all stations are the same degree in 
comparison to the average value of the results in 
global continental studies, and the fast polarization 
directions are systematically parallel to near coast 
line in the LHB. For 6 stations except PAD and 
STR, azimuthal variations of the splitting 
parameters do exists. In this case, we modeled 
two-layer model of azimuthal anisotropy. From a 
geodynamic point of view, since two layers may 
correspond to anisotropy in the lithosphere and 
asthenosphere, such a model is reasonable. 
  The results of four parameters are AKR  (131°, 
0.7s, 43°, 1.7s), LNG (124°, 0.9s, 35°,  1.5s), SKL 
(6°, 0.6s,  39°, 0.8s), SKV  (49°,  0.1s, 40°,  1.1s), 
 SYO (145°, 0.4s, 57°,  1.3s), and TOT (133°, 0.9s, 
47°,  1.9s). Investigations of seismic anisotropy 
may contribute to ideas about influence of recent 
or fossil mantle flows and/or the tectonic evolution 
of the study regions. Fast polarizations directions 
of the lower layer are generally parallel to the 
directions of Absolute Plate Motion (APM) based 
on the HS2-NUVEL1 [Gripp and Gordon, 1990]. 
The directions are about  N120°E and the velocity 
is about  1  cm/yr in this study region. The APM 
velocities are slow for East Antarctica and the 
delay time is small relative to upper layer. We 
consider that it is reasonable that the structures of 
lower layers anisotropy might have been produced 
asthenospheric mantle flow. 
  The upper layers don't coincide with the APM 
direction (the difference is about 70°  — 90°). We 
should consider the anisotropic structure which is 
past tectonic events of East Antarctica. The 
direction of Gondwana continent break up was 
NW-SE [Nogi et al., 1995]. This is perpendicular 
to the observed direction. In general, the fast 
polarization directions are consistent with NE-SW 
paleo-compressional stress [Board et al., 2005]. We
consider that the anisotropy of upper 
caused by lithospheric deformation 
Pan-African orogen event  (-500Ma).
layers is 
 during
4. Conclusions 
  We observed upper mantle shear wave splitting 
using teleseismic SKS waves for 8 stations in LHB 
East Antarctica. We propose that the anisotropy is 
caused by lattice preferred orientation of mantle 
minerals along the NE-SW paleo compressional 
stress for upper layers and asthenospheric mantle 
flow for lower layers. The mapping of anisotropic 
structures allows the continuation of geological 
structures into the Earth's upper mantle. The 
anisotropy is explained as originating from the 
influence of tectonic events in Pre-Cambrian ages. 
  In past studies, these upper mantle structures 
have been only performed at near coast in 
Antarctica. However, in near future, it is thought 
that the Antarctic Array projects make it possible, 
and we can study the structure of mantle including 
the inland of Antarctica. This study result is able to 
contribute to resolve the past tectonism and recent 
and/or past mantle flows in Antarctic Plate.
5. Figures and tables
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(a) 1999/05/10, LNG,  &t=1 .30s,  6=220'
(b) 
 1,5; 
  0.5,
Fig. 2. (a) A example of the SKS waveforms and horizontal 
particle motions for both original seismograms (top) and 
reconstructed SKS waveforms by correction of the splitting 
parameters (bottom). (b) Contour map of the calculated 
transverse energy as a function of variable splitting 
parameters.
 [Apparent Splitting Parameter
Acknowledgements: This research was partially 
supported by Function and Induction Research 
Project,  Transdisciplinary Research Integration 
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Systems.
Fig. 3. Rose diagrams and weighted average values of the 
apparent splitting parameters on station locations (triangles). 
Bold lines are average fast polarization directions and dash 
lines are null directions.
               References 
Board, W. S., H. E. Frimmel, and R. A. Armstrong 
  (2005): Pan-African tectonism in the Western 
  Maud Beld: P-T-t Path for high-grade gneisses in 
  the H.U. Sverdrupfjella, East Antarctica,J. 
  Petrology, 46,  671-699. 
Gripp, A. E. and R. Gordon (1990): Current plate 
  velocities relative to the hot spots incorporating 
  the  NUVEL-1 global plate motion model, 
   Geophys. Res.  Lett., 7, 1,109-1,112. 
Mainprice, D. and P. G. Silver (1993): Interpretation 
  of SKS-waves using samples from subcontinental 
   lithosphere, Phys. Earth Planet.  Inter., 78, 
   257-280. 
Nicolas, A. and N. I. Christensen (1987): Formation 
   of anisotropy in upper-mantle peridotites —a 
   review, in Composition, Structure and Dynamics 
   of the Lithosphere-Asthenosphere System, eds 
   Fuchs, K. and Froidevaux, C., AGU Geodyn.  Ser, 
   71, 111-123. 
Nogi, Y., N. Seama, and N. Isezaki (1995): Magnetic 
  anomaly lineation and fracture zone deduced 
  from vector data of the geomagnetic anomaly 
  field in the West Enderby Basin adjacent to the 
  Weddell Sea, Geological Society Special 
   Publications. 
Silver P. G. and M. K. Savage, (1994): The 
  interpretation of shear-wave splitting in the 
   presence of two anisotropic layers, Geophys. J
 Int., 119, 949-963. 
Silver P. G. and W. W. Chan (1988): Implications for 
   continental structure and evolution from 
   anisotropy, Nature, 335, 34-39. 
Silver P. G. and W. W. Chan (1991): Shear wave 
  splitting and subcontinental mantle deformation,  I 
   Geophys. Res., 96, 16,429-16,454.
144
Antarctic Arrays Deployments in East Antarctica: 
          Contribution at IPY 2007-2008
Japanese
Masaki Kanao 1) , and Seiji  Tsuboi2
1) National Institute of Polar Research, Kaga 1-9-10, Itabashi-ku, Tokyo  173-8515, Japan 
                 * Corresponding author:  kanao@nipr.ac.jp 
2) Institute for Research on Earth Evolution, Japan Agency for Marine-Earth Science and 
          Technology, 2-15 Natsushima-cho Yokosuka 237-0061, Japan
                            Abstract 
Deployment of broadband seismic arrays on Antarctica continent (Antarctic Arrays; ID 
No.399) is an ambitious program to improve special resolution on and around Antarctica. 
This Antarctic Arrays strategy has several components, including 1) process-oriented 
experiments uch as 3D-arrays; 2) evolving regional arrays; and 3) permanent backbone 
network. The temporary broadband stations deployed at several outcrops and continental ice 
sheet around the Lutzow-Holm Bay firmly collaborate with these Arrays, as one of Japanese 
contributions to the  TOLEr observation NETwork (POLENET)' proposed during the IPY 
2007-2008. When any array deployments are carried out on East Antarctica by using air-bone 
platform, any efforts to offer the ground support will be done for installation of the stations. 
The obtained data during the IPY period are published from library server of NIPR 
(POLARIS), followed by offering to world data centres of seismology, such as IRIS/DMS, 
FDSN/GSN,  PACIFIC21/OHP/IFREE, together with JCADM/AMD of the SCAR/ANTEC .
1. Introduction 
  Existing seismic stations allows resolution of the 
structure beneath Antarctic continent at a 
horizontal scale of 1000 km, which is sufficient o 
detect fundamental differences in the lithosphere 
beneath East-West Antarctica, but not to clearly 
define the structure within each sector. In 
addition, seismicity around the Antarctic is limited 
by the sparse station distribution and the detection 
level for earthquakes remains inadequake for full 
evaluation of tectonic activity (Reading, 2002). 
Antarctic Arrays is an ambitious program to 
improve seismic instrumentation and around the 
Antarctica. A science plan designed to improve 
the understanding of the Antarctic Plate with this 
Array Deployment is currently under development. 
This Antarctic Arrays strategy has several 
components, including 1) process-oriented 
experiments such as 3D-arrays; 2) evolving 
regional arrays; and 3) an enhanced permanent 
backbone network. 
 An outline of network and regional arrays are as 
follows. Backbone Network; Existing broadband 
stations of the Federation of Digital Seismographic 
Network (FDSN) should be supplemented by 
stations operating year-round with Global 
Seismological Network (GSN) instrument 
specification. Technological advances in power 
supplies and real-time data transmission for remote 
stations, as well as significant logistical support, 
are required to implement such a network.
Deployment of the backbone network would make 
a major contribution to Antarctic and global 
seismology, and would provide an essential 
framework for regional arrays. Evolving 
Regional Array; Deployments of portable 
broadband seismic stations with horizontal spacing 
of 200-300 km can delineate major tectonic 
boundaries beneath the vast ice-covered regions of 
the Antarctic continent. A strategy of attaining a 
sufficient density of stations  (20-30 instruments) in
symmetrically disposed sectors of the continent 
allows optimal ray path coverage across Antarctica 
and improves tomographic resolution (Ritzwoller, 
 et  al., 2001).
Fig. 1.  Developing plans for Antarctic Arrays 
 (http://www.antarcticarrays.org)
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2. Significant advance at IPY 
 The justification for an ambitious program to 
develop Antarctic Arrays address both the unique 
aspects of seismology on Antarctica and general 
issues that would be common to global Earth 
sciences; for example: - lithospheric dynamics in 
an ice-covered  environment;- how lithospheric 
processes drive and may be driven by global 
environmental change (sea level,  climate);- the 
scale and nature of rifting as a process that has 
shaped the continent and dominated its  evolution;-
the role of Antarctica as the keystone in the 
super-continent formation and break-up throughout 
 Earth's history;- how the tectonic and thermal 
structure of the Antarctic lithosphere affect current 
ice sheet dynamics;- age, growth, and evolution of 
the continent and processes that have shaped the 
lithosphere;- the effect of improved seismic 
coverage on global models of the lithosphere, 
mantle, and core. The International Polar Year 
2007-2008 may be a good chance to make 
significant advance in the Antarctic Array 
deployment to achieve these targets. 
  Several temporary field broadband observations 
have been carried out in the past one decade 
around continental marginal areas of Antarctica 
(Bannister and Kennett, 2002; Muller and 
Eckstaller, 2003; Reading, 2003; Robertson, et al., 
2002). The broadband monitoring observations at 
several outcrops around the Lutzow-Holm Bay 
area, Eastern Dronning Maud Land, can also 
contribute to the Antarctic Arrays, as the stations in 
marginal part of East Antarctica. In situation when 
some array deployments shall be carried out near 
the areas of Dronning Maud Land - Enderby Land, 
by using air-bone platform from SPA, we can make 
an effort to offer the ground support for the 
installation of additional stations.
3. Project management and structure 
   It is clear that this deployment strategy can 
only be achieved through international cooperation 
as one of the Antarctic Arrays in the whole over 
the continent. Nations with winter-over bases 
(existing or planned) and with logistical 
capabilities in a particular sector can participate in 
deployment of permanent stations in the backbone 
network and / or of portable instruments in the 
evolving regional arrays. 
 More than twenty cooperative researchers both 
Japanese domestic and international institutions 
have their own special tasks to carry out this
project. Several members install the field stations 
to get the actual data at the IPY period; the others 
make analyses of the specified topics by use of the 
obtained data set combined with the other local / 
global data. After the accumulation of the results 
from domestic members, it is planned to hold an 
international workshop to face with the other 
results from international cooperatives. We can 
meet enough numbers of opportunities to have a 
discussion concerning a justification of the 
progress of Antarctic Arrays deployments. 
 The scientific results will be presented in all 
kinds of domestic / international workshops, 
symposium and conferences. Then will be 
published in the related international geo-science 
journals. For educations, ome members can give 
lectures and / or talks for any kinds of school 
children about he topics of science results together 
with an introduction about IPY and polar 
investigation. We sincere have an obligation to 
teach with young generations for the advance of 
natural sciences. 
     Broadband seismic experiments in 
              Antarctica  courtesy of
D.  Wiens
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Fig. 2. Proposed broadband seismic experiments in 
     Antarctica including IPY 2007-2008 period. 
 4. Field activities 
 Major targeted field is Eastern Dronning Maud 
Land - Western Enderby Land, East Antarctica. 
Several remarkable geophysical evidences to 
reveal  the structure and evolution of this area have 
been achieved by the Japanese Antarctic Research 
Expedition (JARE) geo-scientific activities in these 
few decades. By carrying out the broadband 
seismic deployment on this area, more detailed 
signature can be obtained concerning tectonics and 
structure from lithospehre to ascenosphere, 
together with heterogeneious characteristics of the 
deep interior of the Earth.
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 A northern part of the Eastern Dronning Maud 
Land, particular from Mizuho Plateau to Dome-F 
area, would be the most plausible place with 
enough logistical supports to make a deployment 
of the portable seismic stations. The temporally 
stations along the inland traverse routes on the 
continental ice-sheet on the Plateau would be 
installed at the IPY periods by using snow terrain 
vehicles combined with supports from aircrafts. 
These employed temporally observation stations 
including long-term batteries and large capacity of 
digital data-loggers can be utilized for the other 
science purposes, such as geophysical, 
meteological, glaciological and biological studies. 
Regional broadband stations  (G=ARNET) 
                                                          _ 
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Fig. 3. (left) Existing and proposed broadband stations 
   around LHB including IPY. (right) Calculated array 
    response in dominant frequency of  0.03Hz for reviver 
   distribution in total number of planed stations.
5. International collaboration 
 Discussions at the SCAR / ANTEC (Siena, Italy, 
2001) and SEAP (Structure and Evolution of the 
Antarctic Plate, Boulder, Colorado, 2003; Kanao et 
al., 2004) workshops have led to the development 
of a strategy to radically improve our knowledge 
of the Antarctic Array deployments. The project 
is also endorsed by Japanese national committee 
and combined with individual international 
program of  `TransAntarctic Mountain SEISmic 
experiment (TAMSEIS; Lawrence, et al., 2006)', 
 `Antarctica's GAmburtsev Province / GAmburtsev 
Mountain SEISmic experiment (AGAP / 
GAMSEIS; D. Wiens, presented in this volume)' 
and  `POLEr observation NETwork (POLENET)' 
during the IPY 2007-2008 period. 
 The obtained data set at the IPY can be initially 
stored and published for all the related 
cooperatives and the other geo-scientists by 
Internet service from the data library server of the
National Institute of Polar Research (POLARIS 
system). Then immediately offered to the world 
data centers of seismology, such as Incorporated 
Research Institute of Seismology / Data 
Management System (IRIS/DMS), FDSN/ GSN, 
PACIFIC21 centers. These web-pages can be 
opened in general and also combined to Joint 
Committee on Antarctic Data Management /
Antarctic Master Directory (JCADM/AMD) .
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                             Abstract 
Global seismic networks provide good azimuthal coverage throughout the world including 
the Arctic Basin, but in the southern hemisphere, global seismic catalog show very low levels 
of seismicity, in part reflecting the poor station coverage within this part of the world and 
dearth of array stations within the southern hemisphere. However, source of shallow 
submarine volcanism, many of which are unexplored, exist throughout, within the 
transtensional sections of the South Scotia Ridge and along the South Sandwich Back-Arc, 
Antarctica. Previous observations have highlighted the potential for hydroacoustic 
observation i  the Polar Seas. During the last decade, the value of hydroacoustic monitoring 
of ocean floor seismicity has been demonstrated through work using the U.S. Navy's SOund 
SUrveillance System (SOSUS) and array of moored Autonomous Underwater Hydrophones 
(AUHs). As a result, the analysis of hydroacoustic data has revolutionized our understanding 
of mid-ocean ridge eruptive processes, has illuminated the complex structure of subduction 
zones and transform faults and has shown great promise as a tool in addressing avariety of 
tectonic problems. 
In observance of the International Polar Year (2007-2008), KOPRI, collaborating with 
NOAA/OSU and Lamont-Doherty Earth Observatory (LDEO), has deployed AUH to record 
seismicity from along the Antarctic Peninsula nd western Scotia Sea. This array will take 
advantage of the efficient propagation of sound in the oceans to detect and locate the acoustic 
(T-wave) signals of (>2.5-3.0 mb) earthquakes, as well as volcanic tremor, ice movement, 
and marine mammals from throughout he region. We will utilize the hydroacoustic 
waveform data to accomplish a number of tasks, including: a) Examine the overall temporal 
and spatial pattern of earthquake production along the Antarctic Peninsula nd western Scotia 
Sea b) Evaluate the occurrence and distribution of submarine volcanic activity (using 
earthquake activity) in this region c) Record iceberg tremor to estimate the number and 
distribution of large icebergs in the Scotia Sea and the acoustic signature of ice breakup and 
movement within the Antarctic Peninsula region, d) Monitor volcanic arc and back-arc 
spreading centers for volcanic tremor and constrain those factors controlling its generation in 
the submarine environment, and e) Assess the type and distribution of baleen whale 
populations in the region where little previous information exits. 
As earthquakes can be used to track lithospheric processes, analyzing their distribution and 
association with magmatic, tectonic, hydrothermal nd glacial/sea ice activity is paramount in 
accomplishing our goals. The polar regions also play key roles in our global environment 
and an important question is how are changes in ice mass linked with volcano-tectonic 
seafloor processes. Implementing polar observation systems would help document hese 
linkages. This project also provides a new ocean sensor; a cold-water capable, deep-ocean 
hydrophone has been developed and tested that can be used in the polar oceans.
1. Introduction 
During the last decade, the value of hydroacoustic 
studies in monitoring ocean floor seismicity has 
been demonstrated through work using the U.S.
Navy's SOund SUrveillance System (SOSUS) [e.g., 
Fox et al., 1994] and arrays of moored autonomous 
underwater hydrophones (AUHs) [e.g., Fox et al., 
2001; Smith et al., 2002; Dziak et al., 2004a].
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These studies utilize earthquake-generated T rtiary 
(T-) waves excited by scattering from a rough 
seafloor in the abyssal setting [e.g., de 
Groot-Hedlin and Orcutt, 2001; Park and Odom, 
 2001]. Due to the efficiency of sound 
propagation in the oceans, hydroacoustic data can 
provide for significant improvements in the 
location and detection capability afforded by 
land-based seismic stations, improving the 
completeness level of detection by  1.5-2.0 orders 
of magnitude for the remote areas of the ridge crest 
[Fox et al., 2001; Bohnenstiehl et al., 2002a; Dziak 
et al., 2004b]. The analysis of hydroacoustic data 
has revolutionized our understanding ofmid-ocean 
ridge eruptive processes [e.g. Fox et al., 1995; 
Dziak and Fox, 1999], illuminated the complex 
structure of subduction zones and subducted slabs 
[Dziak et al., 1997; Fox and Dziak, 1999; Okal and 
Talandier, 1997], provided insights into transform 
fault dynamics [Dziak et al., 1996, 2000, 2003] and 
has shown great promise as a tool in addressing a
variety of tectonic problems [e.g., Smith et al., 
2002, 2003; Bohnenstiehl et al., 2002, 2003b] 
2. Instrumentation and Logistics 
 The KOPRI-NOAA-OSU Acoustics Project is 
an international collaboration between KOPRI, 
NOAA-OSU and LDEO. The hydrophone 
recoveries and deployments occurred from the 
Russian icebreaker R/V Yuzhmorgeologiya which is 
contracted by the Korean government for 
geophysical research and as a supply ship for their 
polar base on King George Island. 
. We deployed an array of seven AUHs to monitor 
the Bransfield Strait and western Scotia Sea for a 
period of three years that began in December 2005. 
These instruments i moored to the seafloor and 
floated at a depth appropriate for a surface 
reflected propagation path. The design includes a 
combination of a very low stretch 5/16-inch Yalex 
and  Vt inch Vectran mooring cable to eliminate 
noise from cable vibration due to strong currents, 
and a hydrophone instrument package and a 
Styrofoam float that are retrievable using an 
acoustic release, leaving only a degradable metal 
anchor on the seafloor. These moorings was 
recovered each year in December 2006 for data 
retrieval, then redeployed for next recovery in 
December 2007. 
The hardware package consists of a single ceramic 
hydrophone, a pre-amp filter to whiten the ambient 
noise, an accurate Q-tech clock (< 1 s/yr drift) that 
is GPS synchronized before and after deployment,
and logging computer. Power is supplied using 
standard alkaline  D-cell battery packs, and the 
electronics and battery pack are housed within a 
titanium pressure case which minimizes corrosion. 
The Antarctic instruments are to record 
continuously at a sample rate of 100 Hz (1-40 Hz 
band pass) and with a 16-bit A/D resolution. The 
extreme, cold water (-0 °C) and strong currents of 
the Drake Passage require modifications to the 
AUH design used in previous Ocean Exploration 
hydrophone projects. Specifically, we doubled the 
strength of the mooring line and replaced the 
standard spinning mechanical hard-drives with an 
oil-filled drive that is rated to -20 °C. KOPRI 
(Park) deployed a test NOAA hydrophone mooring 
(complete with current meter) in the Bransfield 
Strait from the R/V Yuzhmorgeologiya during the 
transit leg from Punta Arenas to King George 
Island on 20 November 2004 and recovered the 
hydrophone on 14 December 2004. The test of 
the cold-water hydrophone went exceptionally well 
and acoustic data were collected flawlessly. To our 
great satisfaction the T-waves of dozens of 
earthquakes from throughout the Bransfield Strait 
were clearly recorded by the hydrophone during 
the 4-week deployment
 Fig. 1. Red stars in this map indicate AUH  mooring 
locations. Also a schematic diagram illustrates  AUH 
mooring. 
3. Data Processing and Preliminary 
Results 
 During the 20th Korea Antarctic Summer 
Expedition conducted in November 2006, we 
successfully recovered seven hydrophones in the 
Bransfield Strait and Drake Passage and 
re-deployed these hydrophones in roughly the 
same location as the previous year. The 
hydrophone recovery and redeployment operations 
were conducted onboard the R/V 
 Yuhzinorgeologiya and were accomplished 
flawlessly. All hydrophones were successfully
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ranged and all recoveries occurred within an hour 
of initial communication with the mooring. 
Re-deployments also occurred without problems 
and all moorings were successfully surveyed prior 
to departing the deployment sites. Most 
importantly, all hydrophones continuously 
recorded ata throughout the year for a total of 55 
Gbytes of hydrophone data sampled at 250 Hz. All 
data has been downloaded and archived 
 Preliminary results indicate the hydrophones 
recorded  100s to  1000s of seafloor earthquakes 
from the Bransfield Strait spreading centers, the 
subduction zone off the South Shetland Islands, as 
well earthquakes from throughout he Scotia Sea 
(see Fig. 2). Moreover, we are able to discern the 
unique sounds of ice break-up and the harmonic 
tremor produced by the movement of large 
icebergs in the region (see Fig. 3). Glaciers in 
Antarctica are known to be receding, likely due to 
an increase in ocean temperatures. We anticipate 
that as we process this complex hydrophone 
dataset we will be able to discern long-term 
variations in ice sounds that may be related to 
seasonal and climatic effects. Lastly, we have also 
observed the vocalization of large baleen whales in 
the area, including Humpback and Fin whales and 
the globally endangered Blue Whale (see Fig. 4). 
Because of the close spacing of the hydrophone 
array, we will be able to detect a vocalizing whale 
on all hydrophones allowing us, for the first time, 
to track the path of a baleen whale as it moves 
through our hydrophone array and quantitatively 
estimate the loudness of a great cetacean call.
, 1
Fig. 2. Signals and spectrograms of T-waves 
generated by seafloor earthquakes in the region.
Fig. 3. Signals and spectrograms of harmonic tremor 
     produced by large iceberg in the region.
Fig. 4. Signals and spectrograms of whale calls.
3. Summary 
Our experiment is a three-year deployment of 
autonomous underwater hydrophones to monitor 
seismicity along the Antarctic Peninsula and 
western Scotia Sea and further our acoustic 
exploration  effort of Antarctica in the time-domain. 
This array will take advantage of the efficient 
propagation of sound in the oceans to detect and 
locate the acoustic (T-wave) signals of (>2.5-3.0 
mb) earthquakes, volcanoes, ice movement, and 
marine mammals throughout he region. We will 
utilize the hydroacoustic waveform data to derive 
earthquake, ice, and marine mammal catalogs to 
accomplish a number of tasks, including: a) 
Examine the overall temporal and spatial pattern 
of earthquake production along the Antarctic 
Peninsula and western Scotia Sea; b) Evaluate the 
occurrence and distribution  of submarine 
volcanic activity (using earthquake activity and 
volcanic tremor) along the Antarctic Peninsula and 
throughout the Scotia  Sea; c) Monitor the volcanic 
arc and  back-arc  for volcanic tremor and constrain 
those factors controlling its generation in the 
submarine nvironment; d) Monitor the acoustic 
signature of ice breakup and movement within the 
Antarctic Peninsula region.
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                              Abstract 
Entitled "FormoSat-3/COSMIC (F3/C) Satellite Mission in IPY", this project uses the joint 
Taiwan/USA space GPS-occultation data from F3/C to study the atmospheric and ionospheric 
properties and their changes in the polar regions.
1. Introduction 
 A dedicated project in response to the 
International Polar Year (IPY) was proposed to, 
and accepted for support from, the National 
Science Council in Taiwan, entitled 
"FormoSat-3/COSMIC (F3/C) Satellite Mission in 
IPY". The main objective is to use the F3/C space 
mission observations to study the atmospheric and 
ionospheric properties in the polar, especially the 
Antarctica, region, for a better understanding of 
their changes in relation to the global climate 
change. These new and important observations are 
expected to contribute significantly to the causes of 
IPY. 
 Consisting of six LEO mini-satellites, the joint 
Taiwan/USA space mission of 
FormoSat-3/COSMIC (F-3/C) (TAO, 2000), was 
successfully launched into an orbit of 72° 
inclination in April of 2006, for an expected 
lifetime of 5 years or longer. It represents he first 
time a multi-satellite constellation was launched in 
one go. Taking advantage of the orbital nodal 
precession due to the Earth's gravity oblateness, 
the following  1.5 years are spent to allow the 6 
satellites to  precess into 6 equally-spaced orbits at 
different altitudes tarting at 515 km and ending at 
the final operational altitude of 800 km. Fully 
deployed in this way, the F-3/C constellation 
routinely yields over 2500 (opportune) GPS 
radio-occultation limb-sounding observations each 
day for ionosphere and atmosphere (e.g., Huang 
and Chu, 2004; TAO, 2000). Fig. 1 depicts a 
typical distribution and coverage of the daily 
 —2500 data points; each point represents avertical 
profile at vertical resolution of —100 m of the 
certain ionospheric and atmospheric parameters 
derived from the refractivity (such as the total 
electron content, temperature, humidity, pressure), 
largely equivalent to that obtained by a traditional 
radiosonde balloon. 
 We should mention two facts that are specially 
relevant to using F3/C in polar observations:
 (i) Because of the nature of satellite orbits in 
relation to the rotating Earth, there is a 
considerable concentration of observation density 
towards the high latitudes (cf. Fig. 1), not only 
because all (high-inclination) orbits "converge" 
polewards, but also because the (inclined) orbits do 
spend relatively more flight time over the high 
latitudes (during the "turning" of the ground 
tracks). Our IPY project takes full advantage of 
this.
Fig. 1. The distribution of the  —2500 data points 
obtained in one day by F3/C (green dots, each 
representing a vertical profile of the certain 
ionospheric and atmospheric parameters derived 
from the refractivity), compared to the daily 
radiosonde balloons from the (unevenly 
distributed) Automatic Weather Stations (red dots).
   Fig. 2. Same as  Fig.1, but only for the polar 
   regions polewards of  60' latitudes. 
 (ii) In a typical remote sensing satellite mission, 
the actual observation is confined within lower 
latitudes than the orbit inclination (leaving a "polar 
hole"). This is not the case with F3/C — at an
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altitude of 800  km, the GPS-occultation (slant) 
signal paths can extend well beyond the 72° 
latitudes and cover essentially the entire polar 
region. Fig. 2 depicts the polar-projection view for 
the same day as in Fig. 1. Each day over 350 
profiles  (-30% of total) can be obtained polewards 
beyond 60° latitudes (only  —14% of total area), 
compared to just a handful of balloons daily in 
Antarctica. 
 There are 3 teams of investigation under the 
F3/C project (TAO, 2000). Roughly speaking they 
are (i) ionosphere, (ii) atmosphere, (iii) space 
geodesy. For the IPY-specific work, we describe 
the last two below w.r.t. polar studies:
2. Atmospheric Study 
 Inversion of F3/C GPS occultation path delay 
can recover vertical profiles of atmospheric 
refractivity and bending angles, capable of 
retrieving temperature, pressure and humidity (e.g., 
Anthes et al., 2000; Liou et al., 2002). In the 
following we outline the procedure that is based on 
geometric optics using the excess phase as the raw 
observable. (Other methods include the 
holographic method and the amplitude method, not 
described here.) 
 The excess phase is the difference of the 
propagation distance of the GPS signal from a GPS 
satellite to a receiver with the ideal straight-line 
distance. The bending angle is then derived via the 
geometric optic relations; the resulting bending 
angle is obtained by combining two bending angles 
at two different frequencies to eliminate the 
ionospheric influence. The refractive index profile 
is then obtained from the bending angle profile (as 
a function of the impact factor) by the use of the 
well known Abel transform assuming symmetry. 
Refractivity, pressure, and temperature are 
interrelated empirically
 N=  77.6—+3.73  x105   
 T   T2
where P is the total atmospheric pressure, e the 
pressure of moisture, T the temperature, an N 
 (n-1) x 106 is the refractivity. The second term can 
usually be neglected to reduce unknown variables. 
Combining the hydrostatic equation and the ideal 
gas law, the pressure profile takes the form 
          fop— g(z')N(z')dz'+P(Top).         77.6R -,
and the dry temperature profile is obtained
 T(z,)= 77.6  P(z1) 
 N(z,)
 This builds valuable database for short-term as 
well as long-term climatic variabilities. The F3/C 
provides unprecedented spatial coverage per day 
over the Antarctica atmosphere. Preliminary 
analysis in Fig. 3 shows that temperature profiles 
from the GPS soundings agree well with the 
radiosondes collected over the South Pole station 
during the 2006 Southern Hemisphere (SH) winter 
season. 
 It was also found that regions where T  < —78°C 
(the critical temperature for the onset of the polar 
stratospheric clouds) generally occur between 10 
km and 28 km altitude, indicating an 18 km thick 
vertical layer in the lower stratosphere in which 
very low temperatures can occur during the SH 
winter season. Significantly, the lowest 
temperatures were found almost exclusively at 
altitudes between 15 and 25 km at latitudes 
between  71°S and 87°S, not coinciding with the 
geographical South Pole.
                  ovi:oo, Guy 2C06)                                                                    oo Cos C2, 
Fig. 3. Comparison of temperature profiles from (a) 
radiosondes and (b) GPS-occultation soundings over 
the South Pole. The white curve delineates 
temperatures of —78°C.
 These results clearly demonstrate he value and 
potential usages of the GPS occultation 
observation as a new data source. It should be 
mentioned that real-time measurements of vertical 
temperature structures over the Antarctic region 
are important inputs for models that predict gravity 
waves, polar stratospheric louds, and ozone 
depletion in the stratosphere. Temperatures in the 
Antarctic stratosphere in the past few years have 
shown high variabilities that were not found some 
decades ago but presumably related to the periodic 
occurrence of the ozone hole. For example, the 
Antarctic polar stratosphere had an unprecedented 
warm polar stratosphere with vortex splitting in 
2002 (e.g., Charlton et al., 2005), which changed 
to an unusually cold polar region in 2006 with a 
persistent polar vortex and the strongest ozone 
depletion seen since ozone profiling began 21 
years ago (ESRL, 2006).
3. Space Geodesy 
 The space geodesy endeavor of F3/C involves
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two aspects: orbit determination for the 
GPS-occultation experiments, and the recovery of 
Earth's time-variable gravity (TVG) (Chao et al., 
2000; Hwang, 2001). For the latter, a IPY-relevant 
study is the determination of the atmospheric 
pressure field for Antarctica, the validation of 
which is particularly important for the following 
reason. The TVG signal (such as from GRACE) 
contains the atmospheric pressure contribution plus 
other more interesting contributions (for example 
the cryospheric mass variations). So a clean 
removal of the former from TVG data is desirable, 
and is usually done using global weather model 
outputs from, say, ECMWF or NCEP. However, 
surface pressure differences in Antarctica between 
model outputs (and in situ measurements) upto as 
large as 8 hPa have become a major source of error 
in that region, hindering climate change and 
geodynamic studies. F3/C data products  (1D 
VAR) over Antarctica can provide independent and 
new data source to resolve this.
Fig. 4. Comparison for the minimum 
penetration-altitude between F3/C and CHAMP 
missions for different latitude regions, showing 
higher penetration capability of F3/C. 
 A major problem in using F3/C occultation data 
to retrieve surface pressure, according to the 
procedure described in the previous section, is how 
close to ground surface the limb-sounding signal 
path can actually reach. This minimum 
penetration-altitude is typically poorer (i.e. higher) 
than 1 km depending on the latitude-dependent 
weather conditions. Fig. 4 (Ge, 2006) compares the 
minimum penetration-altitude b tween F3/C and 
CHAMP (launched in 2000) missions for different 
latitude regions, showing higher penetration 
capability of F3/C, favorable for retrieving 
pressure values down to the very surface. Note that 
GPS-occultation is particularly useful for the polar 
region where the penetration is favorable (less than 
1 km above ground) owing to the relatively dry 
atmosphere.
4. Epilogue 
 The F3/C space mission provides and continues 
to build a global database for ionospheric and 
atmospheric properties and their changes, not only 
during the IPY and beyond, but for long-term 
climate change monitoring. Due to its orbit 
configuration, we find F3/C particularly useful in 
polar studies, having a great potential in yielding 
otherwise unattainable data in terms of observable 
type, quality, and quantity.
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                             Abstract 
Pilot joint geological and isotope-gasgeochemical study was carried out on the Sakhalin mud 
volcanoes, gashydrothermal springs, coal vents. Field works in 2005-2006 were conducted in 
frame of Russian-Japan cooperation (RFBR — JSPS) named "Genesis of the methane rich 
fluid and hydrocarbon gases anomalies on the Sakhalin Island". We classified many 
geological types of methane mission in the study areas: cold vents, mud volcanoes, wide 
seepage areas above oil-gas deposits and abrasion zones, gashydrothermal springs and others. 
Their distribution and origin characteristically depends from regional and local variability of 
geological conditions.
1. Introduction 
 Our research aim was to investigate methane 
emission induced by different geological 
conditions in the second largest marginal sea of the 
Pacific Ocean - Okhotsk Sea, and Sakhalin Island. 
 Methane venting was explored for 1989-2005. 
Active methane vents within the thick Cenozoic 
sediment basins (up to 10 km) are linked to 
multiple hydrocarbon accumulations: oil and gas 
deposits, gas saturated sediments and gas 
(methane) hydrates and others.
2. Materials and methods 
 Free field expeditions (24 July-3 August 2005; 
16-30 November 2005; 10-15 August 2006) were 
conducted on 6 areas of Sakhalin Island (Fig. 1): 
 1) Daginskie Gashydrothermal Springs (DGHS); 
 2) Yuzhno-Sakhalinsky mud volcano (YSMV); 
 3) Pugachevsky Mud Volcano (PMV); 
 4) Udarnovskaya Coal Field (Shakhtersky Coal 
Deposit); 
 5) Uglegorskaya Coal Field (Shakhtersky Coal 
Deposit); 
 6) Hot spring within Shakhtersky Coal Field 
(Shakhtersky Coal Deposit). 
 162 gas samples (free phase) in total were 
collected. Set of samples were used for gas 
chromatography and MS analyses. 
 Free gas was sampled without contact with the 
atmosphere into glass vials sealed with rubber 
stoppers. Water samples were collected using a 
Rosette (Sea Bird -12 position system; Seabird 
Electronics Inc.) and NISKIN-type bottles. The
sampled sea-water was taken from bathometers in
non-contact with the atmosphere using soft 
pre-vacuumed samplers. Gas analyses were done 
on a two-channel (SRI 8610C) gas chromatograph 
with flame-ionization detector (FID, sensitivity 
 10-6%) and LCM-80 (FID, sensitivity  10-6% and 
TCD, sensitivity  10-2%). For calibration we used
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 Fig.1. Distribution of mud volcanoes, gashydrothermal 
springs, surface and submarine oil- and gas manifestations 
on the Sakhalin Island and adjacent Okhotsk Sea. Legend: 1 
 mud volcanoes and gas hydrothermal field; 2  — surfaceoil 
leakages (Alekseichik, 1959); 3 — contours of fresh mud
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fields; 4 —  gashydrothermal springs; 5  — sampling points; 6 
 gas hydrate accumulation; 7 — gas vents/flares; 8 — fault 
zones. ShCD  — Shakhtersky Coal Deposit.
certified standard gas mixtures with methane 
concentrations of 100 ppm-v, 1,000 ppm-v and  1% 
by volume  (Alltech GmbH). Gas detection and 
quantification by gas chromatographic analyses 
described in Obzhirov, 1993. Mass-spectrometry 
analyses of  C  i  3 were conducted in the Far Eastern 
Geological Institute, Russia, and Hokkaido 
University, Japan.
3. Results and discussions
 3.1 Sakhalin Island 
 Daginskie  Gashydrotherrnal Springs 
 On the  NE Sakhalin we investigated site with 
numerous hydrothermal springs supplied by gas 
bubbles frequently rising from a lot of pools. 
 On the open seafloor of shallow lagoon nearby 
coast (very similar with marsh) during low tide, we 
observed numerous hot vents of natural gas in the 
form of bubbles frequently rising from uniformly 
distributed hydrothermal water pools (1-3 m 
diameter, Fig. 2). On the adjacent coast there are 
about 15 hot springs (temperature 39-52°C, 
 018-8.15), used as spa. In July and November 
2005 gas of bubbles from 2 pools was analyzed 
and presented predominantly by CH4: methane (up 
to 93% vol.,  O13Cc134 -57.6 %o pdb) and very low 
content of carbon dioxide (<0.6%), nitrogen 
(<7.8%) and oxygen (<0.5%). Moreover ethane 
912 ppmv and propane 10 ppm were detected. 
These results are in good line with our data from
  Fig. 2. Daginskie gashydrothermal springs, 18 
November 2005. Ice floes have been left by last tide during 
observation (Okhotsk Sea is behind the skyline). Rising
tides observed during full moon only. 
 July 2001: gas was reached up to 92 vol%. It is 
reasonably to suppose similar gas vents on the 
neighboring shallow Okhotsk shelf, since huge 
anomalous concentrations ofmethane up to 10.000 
 n1/1 were detected there in 90-th and monitored in 
KOMEX Project.
  Yuzhno-Sakhalinsky Mud Volcano 
 YSMV supplying by ground waters enough that 
resulted in distribution of "wet" gryphons on the 
mud field, which extrudes very liquid mud 
substance through which one gas bubbles 
penetrates to surface easily (Fig. 3). For the 
2005-2006 we can report a high content of carbon 
dioxide (73-86 %;  613Cco2: - 4.4 %o pdb), methane 
(12-24 %;  613CcH4: -27.1 %o pdb) and presence of 
high hydrocarbons (ethane-pentane, up to 
0.1-0.2 %). This composition reflects, probably, 
migration of mixed gas-liquid fluids from different 
sources. Hydrocarbon sources can be presented by 
oil-gas generated sediments; carbon dioxide can 
originate as a result of methane oxidation and/or 
migrates from intrusive rock complexes. 
Nevertheless, origin of methane and particular 
carbon dioxide remains unclear. The paths of fluids 
migration are controlled by deep Central-Sakhalin 
Shear Zone (PMV controlled by the same regional 
fault) and eruption of YSMV (last one in winter 
2001) connected to seismo-tectonic a tivity of this 
fault directly.
 Fig. 3. Rising gas bubbles from Yuzhno-Sakhalinsky 
Mud Volcano.  (CO, max up to 86 % vol., CH4 max up 
to 24 % vol., July 2005).
Pugachevsky Mud Volcano
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 In 2005 the PMV was in an almost dormant state 
during the period of observations imilar to our 
previous field work in 2001. The majority of 
gryphons does not emit gas, water, or mud. Several 
low semi-active gryphons very slowly extruded 
small portions of silty mud, and very rare emission 
of little gas volumes were observed. Gas sampling
 Fig. 4. New eruption center of Pugachevsky Mud 
Volcano discovered in August 2006 by Russian-Japanese 
field study. Red strikes  — eruption centers, red circles — gas 
hole in rising muddy bubble. 
from PMV was not successful, but from previous 
results (Sidorenko, 1970) it is possible to note that 
chemical gas composition of PMV (methane 
63-83%, carbon dioxide up to 27%, oxygen 
 0,1-1,8%, nitrogen 0,2-23%, ethane 3.7-92 ppmv, 
propane 0,8 ppmv, buthane 2,5 ppmv, pentane 1,1 
ppmv) is similar to gas from YSMV. Visual 
morphological data and rock samples after 
eruptions of Pugachevsky Mud Volcano during 
winter season 2004-2005 and in summer 2006 was 
obtained for the first time and now they are still 
under various analyses. Surface of mud field after 
eruptions was broken by net-cracks everywhere 
and number of new gryphons originated. The upper 
thin section of mud field (0.2-0.5 m) was dried 
only before 2005-2006 field works and 
consolidated above very viscous mud substance. 
 Shakhtersky Coal Deposit 
 The modem coal deposits are one of the most 
important sources of natural atmospheric methane. 
Gas chromatograph analyzes of spontaneous gas 
from few boreholes within the Udarnovskoe Coal 
Field and Uglegorskoe Coal Field revealed that the 
content of basic carbon-gases can vary
significantly within the deposit: carbon dioxide 
2-8 % v., methane 19-94 % v. Emission rate of 
spontaneous gas from boreholes was measured 
maximum for Well 369-4: 2.54 m3/min  (613CcH4 
—44.2 %o pdb). 
2.2. Okhotsk Sea 
  The distribution of all discovered sites of 
methane mission are located within zones of the 
highest density of potential of hydrocarbon 
generation (Gretskaya et al., 1992) in sediments 
and related genetically with hydrocarbon 
accumulations, patially with local structures, and 
controlled particularly by recent faulting especially 
along the sea margins. 
  For example, the eastern Sakhalin, eastern 
Sakhalin offshore region, including the island's 
slope, are related to the transform boundary 
between tectonic plates. Most onshore and offshore 
hydrocarbon accumulations of the region are 
discovered there. Modern high seismic activity and 
active faults that break through the sea floor create 
a favorable gas-permeable state along this border. 
Anomalously high ambient methane concentrations 
in the water column (up to 30.000  n1/1 above gas 
hydrates) reflect hat situation geochemically. 
 It is highly likely that the intersections of the 
NE-striking transverse faults on land with the 
Central Sakhalin and Hokkaido-Sakhalin Shear 
Zones determines the sites of the mud volcanoes, 
and that this pattern continues offshore where the
Fig. 5. Map of basic gasgeochemical investigations of  POI
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in Okhotsk Sea prior to 2003. Red charts  — methane 
concentrations (nano-liter/liter) in the near bottom 
sea-water.
intersections with the East Sakhalin and West 
Derugin Shear Zones determines the sites of the 
gas vents. 
  We observed that when gas saturated fluids 
migrate through the upper sediments and penetrate 
the sea floor, particularly via the fault systems, 
deformations of the Bottom Simulating Reflector 
(BSR), mud volcanoes, gas-hydrothermal springs, 
and pockmark-like structures can originate. 
Submarine gas vents usually accompanied by 
contrast acoustic anomalies in the water column 
(up to 250 flares prior to 2006 above methane 
hydrates off NE Sakhalin, Fig. 5.). 
3. Conclusions 
  General gas composition of Yuzhno-Sakhalinsky 
MV, Pugachevsky MV and Daginskie 
gashydrothermal springs, sampled in 2001, 2005 
and 2006 practically does not changed. 
  The activity of Daginskiegashydrothermal hot 
springs was equal from our observations in July 
2001, July 2005 and November 2005. Gas 
composition, predominately methane (91-93 % v.), 
is constant independent of observation time. 
Probably, it means steady supply of hydrothermal 
sources by natural gas from deep hydrocarbon 
accumulation, highly likely oil-gas deposit. It is 
reasonably to suppose similar gas vents on the 
neighboring shallow shelf, since huge anomalous 
concentrations of methane up to 10.000  n1/1 were 
detected there in. 
 The gurgling of gas bubbles from Pugachevsky 
MV is very weak, probably because the supply of 
ground waters into this volcano is insufficient in 
compare with Yuzhno-Sakhalinsky MV. 
   During our observations on Sakhalin, the 
Yuzhno-Sakhalinsky Mud Volcano (YSMV) was 
the most active with regard to gas emission and 
mud/water discharges relative to other Sakhalin 
Island mud volcanic manifestations and especially 
in 2001. 
 The Pugachiovsky Mud Volcano was the next 
most active. In the  YSMV, during the observation 
periods, the methane content showed a range of 
32-2 vol%, since a main gas component of this 
volcano was CO2: 66-94 vol% correspondingly. A 
gradual and smooth increase of spontaneous gas 
emission and temperature under the mud field 
surface of the YSMV preceded an earthquake in
early August 2001. This and other outcomes, 
probably, can be indicators of tectonic stress 
increase before the earthquake. 
 There are many geological types of methane 
emission in the study areas: cold vents, mud 
volcanoes, wide seepage areas above oil-gas 
deposits and abrasion zones, gashydrothermal 
springs, submarine methane-barium saturated fluid 
vent and others. Their distribution and origin 
characteristically depends from regional and local 
variability of geological conditions. 
   No gas or fluid discharges were registered in 
the central deep-sea area because these area have 
the thinnest sediment strata and lowest potential of 
hydrocarbon generation <5 x106 t/kM2 . The 
background methane field is distributed there. 
 Detailed field expeditions are still required for 
estimation a contribution of multiple geological 
sources of methane and carbon dioxide on Sakhalin 
Island such as mud volcanoes, gashydrothermal 
springs, coal fields and others to global 
atmospheric gas balance and compare them with 
neighboring submarine sources.
Acknowledgements: Field works in 2005 and 
2006 were conducted in frame of Russian-Japan 
cooperation (RFBR, grant 05-05-66930 — JSPS) 
and supported also by Council of President of 
Russian Federation (grant MK-2714.2005.5 for 
young candidates of sciences). The marine 
expeditions were carried out in KOMEX 
(Kurile-Okhotsk Marine Experiment)  I-II Projects, 
Russia-Germany, 1998-2004, grant 03G0535.
                References 
Alekseichik, S.N. (1959): Geological structure and 
 oil-gas potential of the northern part of Sakhalin 
 Island. Proceedings of the Russian Oil Science and 
 Research Institute for Geological Prospecting, 
 Moscow. Vol.135. 133 p. (in Russian)
Gretskaya, E.V.,  they, A. Ya. and Gnibidenko, H.S. 
 (1992): Hydrocarbon potential of the sediment-rock 
 basins of the Okhotsk Sea. Yuzhno-Sakhalinsk, 
 Institute of Marine Geology and Geophysics. 51 p. 
 (in Russian) 
Obzhirov,  A.I. (1993): Gasgeochemical fields of the 
 sea and oceans subbottom layer. Nauka,  Moscow. 
 139 p. (in Russian) 
Sidorenko, A.V. (ed): (1970): Geology of the USSR. 
 Vol. XXX111. Sakhalin Island. Moscow, Nedra.  P 
 267-355. (in Russian)
158 —
GRAVIMETRIC TOMOGRAPHY: SIGNIFICANT EXAMPLES 
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                                 Abstract 
The gravimetric tomography method developed by us is based on using of the observed gravitational 
potential of the Earth. Characteristics of the global geoid spherical harmonics are the input data for the 
method. Calculated 3D vertical and lateral sections how a distribution of masses in all range of depths 
up to 5300 km, geometry and sizes of density inhomogeneities, transformation of plumes in different 
depths, the cross section along the boundary of the Antarctic lithosphere plate on extension of 40000 
km, dynamic features and links of Antarctic and Arctic with others regions in great depths. Modeling 
and geotectonic analysis within the framework of our theme the "Research of the Earth's Interior and 
Development of the Electronic Atlas of Antarctic and Arctic Using the Tomographic Techniques" 
(reference number 576 of the IPY Joint Committee) are included to the IPY/POLENET Project and 
supported by the National Antarctic Scientific Center of Ukraine.
1. Introduction 
Most of tectonic researches are constrained by the 
shortage of the deep Earth's interior data. This 
problem relates especially to such key remote and 
inaccessible areas as Antarctic and Arctic. Deep 
structures' models will be necessary for preliminary 
understanding of tectonics and planning of the field 
works during IPY. Well known data for that are 
provided by the seismic tomography technology 
(Bijwaard et al. 1998, Ritzwoller et al. 2001, 
Romanowicz 2003,  Ishii 2004). An informative 
source of such data has been developed by us also 
using the "gravimetric tomography" technique. The 
technique is based on realization of theoretical 
approach by Prof. H. Moritz (1990) that the Earth's 
equipotential surfaces coincide with surfaces of the 
constant density and on the usage of his algorithm 
for determination of the harmonic dense anomalies 
through the spherical harmonics of the gravity 
potential. 
We are interested in collaboration with others 
researchers to reconstruct he interior structure 
from the crust up to the core for different regions 
and to obtain the geotectonic interpretation of the 
gravimetric tomography models with wide 
geophysical data, which will be collected during 
IPY. 
Here we presented methodical features of the 
technique and two examples of deep modeling.
2. Gravimetric tomography 
This method includes implementation of the 
following tasks:
1. Determination of a relationship between the 
harmonic degree of the geoid topography and depth 
of the corresponding disturbing mass. 
2. Determination of a density of anomalous 
disturbing mass. 
3. 3D visualization of tomographic models of dense 
inhomogeneities. 
Establishing of physical meaning for spherical 
harmonics regarding depth of a layer which 
disturbs the gravity field and determination of 
dense anomalies through the known geopotential 
anomalies are cited in (Allan 1975, Gainanov 1981) 
and (Moritz 1990) correspondingly. 
Algorithms for estimation of the depth of disturbing 
layer and for calculation of anomalous harmonic 
density (relatively the PREM density model) 
through the spherical harmonics of the EGM96 
gravity potential model are in (Greku et al. 2006).
3. Deep structure along the Antarctic plate 
boundary 
 Fig.  1 a shows a distribution of structures which 
are the harmonic density anomalies in the Antarctic 
region and adjoining areas. Blue colour indicates 
regions of less dense structures and yellow colour 
indicates more dense structures. The harmonics of 
number 21 was used to calculate this map. It 
corresponds a depth of 82 km. The red line is the 
Antarctic plate boundary (APB) by (Bird 2003). 
Vertical dotted lines show positions of 
cross-sections which are orthogonal to the APB 
(not shown). Space resolution of the image is 60 
km.
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Vertical exaggeration for different layers is diverse 
to show structures in all range of depths with 
definite detail. Density inhomogeneities are 
calculated as anomalies relatively the PREM 
density model using the harmonic coefficients of 
the EGM96 global geoid model. 
Two large density bodies from maximum depths on 
the core-mantle boundary near 2800 km dominate 
in the mantle. The yellow structure beneath Africa 
is the descending cooled plum apparently. The blue 
body is the north periphery of the hotter ascending 
plum in the Ross Sea area. At depth less than 200 
km these structures branch out. Three branches 
arrive to the surface from depth of 200 km in areas 
of the Australian-Antarctic Discordance, the Ross 
Sea and the boundary of the Nazca plate. Dense 
masses of the crust (yellow) descend from the 
surface like subductionn slabs and concentrate on 
depths of 60 km and 280 km.
4. Deep structure along meridians of 
180°-North Pole-0° in Arctic 
Geographic position of the section is shown in Fig. 
2a. It crosses such structures as the Aleut Arc, Chuk 
Peninsula, Mendeleev and Lomonosov Ridges, 
Arctic Mid-Ocean Ridge, Mohns Ridge and the 
slope of the North Sea. 
The solid line with anomalous density value of 0.0 
g/sm3 in Fig. 2b clearly divides the Arctic region
into two parts: more and less dense. Dotted lines 
accent the position of the sloping subduction slabs 
from the Aleut Arc and from the ridges in the 
Central Arctic. A surprising active geodynamics is 
noted in depth of 25-60 km from the Atlantic side. 
  We compared the results of the gravimetric 
tomography for the Antarctic region with the 
seismic tomography data. Main regional structural 
masses are coordinated on the basis of their signs 
and the spatial distribution. At the same time the 
areoles of different structures are not coincided 
everywhere. It concerns especially the shallower 
crustal layers where the seismic tomography 
models have a less resolution. Moreover, a 
discrepancy between results can be caused by 
application of different physical characteristics of 
the earth matter to studying of the earth density, 
namely: velocity of the seismic wave propagation 
and gravitation. 
There are more than 150 lateral maps and vertical 
slices simulated the distribution of dense 
inhomogeneities in the Antarctic and Arctic regions. 
These data show the appropriateness of such 
information to promote the understanding of 
problems of the neotectonics, geodynamics, 
boundaries and deformation zones.
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Fig. 2. Arctica. (a) Position of vertical 
section along  180°-0° meridians (solid line). 
(b) The vertical density section of the Earth 
along the direction in depths up to 2800 km. 
Sloping dotted lines show subduction slabs 
from the Chuk Peninsula and from the 
Lomonosov Ridge. Vertical resolutions are 
diverse for different layers
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                                 Abstract 
This project constitutes a part of the integrated project proposed by International Permafrost Association 
(IPA), entitled "Permafrost Observatory Project: A Contribution to the Thermal State of Permafrost (ID 
50)", led by Jerry Brown (IPA, USA). This field-based permafrost course provides multi-disciplinary field-
training experiences for internationally-recruited graduate students in the dynamics of high arctic terrestrial 
environments. The project will investigate high arctic landscape variability along the steepest high arctic 
climatic gradient, from maritime Svalbard to continental Peary Land, which are highly sensitive to climate 
change. Novel data sets will be collected to combine contemporary and past activity of periglacial 
processes with environmental factors. The main goal is to integrate field-based teaching with key research 
questions addressing current and future sensitivity of polar landscapes to climate change.
1. Purpose: education and research 
  This permafrost field course in Svalbard and 
Peary Land (Fig. 1) provides unique, multi-
disciplinary field-training experiences for 
internationally-recruited graduate students in the 
dynamics of high arctic terrestrial environments 
during IPY. This project will investigate high arctic 
landscape variability along the steepest high arctic 
climatic gradient — from maritime Svalbard to 
continental Peary Land — in the northernmost, 
unglaciated terrestrial environments on Earth. 
These are considered highly sensitive to climate 
change. Novel data sets will be collected to 
combine between geophysical, biogeochemical nd 
geological processes on the present and past 
Holocene earth surface. The main goal is to 
integrate field-based teaching with key research 
questions addressing current and future sensitivity 
of polar landscapes to climate change. We will 
compare the local gradient between maritime west 
(Kapp Linne site) and central Svalbard 
(Longyearbyen site), with the local gradient in 
Peary Land between the coast and an inland site. 
  The field campaign is combined with the 
activity of the International Permafrost Association 
(IPA) working group on  ` Periglacial  Landforms, 
Processes and Climate' that aims at standardizing 
techniques and promoting a global network for 
monitoring periglacial processes (Matsuoka, 2006). 
During the expeditions, the monitoring network 
plans to be extended to the High Arctic areas (Fig. 
1). The educational programs intend to teach 
monitoring techniques, data analyses and finally
presentation at the 9th International Conference on 
Permafrost (ICOP) held in Fairbanks (USA) in 
2008.
Fig. 1. Study sites: Svalbard (S) and Peary Land (P). Purple 
areas show ground underlain by permafrost. Red and green 
dots represent boreholes involved in the network for active-
layer thermal monitoring. Yellow triangles indicate existing 
monitoring  sites for periglacial processes.
2. Study sites 
  The University Centre in Svalbard,  UNIS, 
located in the Svalbard Science Centre in 
Longyearbyen, Svalbard, (Fig. 2) is the only 
university facility with year-round activities in the 
High Arctic. Thus UNIS, will be the logistical and 
scientific base for the course activity. On Svalbard,
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the Longyearbyen and Kapp Linne sites with 
ongoing landform monitoring will be working sites. 
Central Peary Land at Kap Moltke offers 
landscapes comparable to the Svalbard sites, but 
these remain almost uninvestigated by modern 
approaches.
Fig. 2. UNIS in July  2006.
3. Participants: lecturers and students 
  The lectures consist of seven international 
experts on geoscience in a variety of fields, 
including Quaternary geologists (Al Werner, 
Mount Holyoke College, USA and Steve Roof, 
Hampshire College, USA), a biogeochemist (Bo 
Elberling, University of Copenhagen, Denmark), a 
sedimentologist (Julian Murton, University of 
Sussex, UK), a hydrologist (Antoni Lewkovicz, 
University of Ottawa, Canada) and 
geomorphologists (Hanne H. Christiansen, UNIS 
and Norikazu Matsuoka, University of Tsukuba, 
Japan). In total eighteen graduate students are 
recruited from countries to which the lectures 
belong.
3. Monitoring periglacial processes 
  The research involves constructing monitoring 
sites for a global network on periglacial processes 
(Fig. 3). The monitoring system consists of 
automated and portable instruments that 
continuously record atmospheric, ground thermal 
and hydrological regimes, ground movements and 
geochemical components. The following 
parameters are included. 
  - Meteorological parameters 
  - Carbon storage and export 
  - Permafrost and active layer thermal regimes 
  - Snow cover and avalanche activity 
  - Bedrock frost shattering and rockfalls 
  - Ice-wedge dynamics 
  - Slow and rapid soil movements 
  The monitoring results are combined with on-
site investigations of lake, coastal, fluvial and 
eolian sedimentations, active layer thickness, 
surface geomorphology, subsurface stratigraphy, 
water and snow physics/chemistry.
Fig. 3. Constructing an ice-wedge monitoring site in 
Longyearbyen with international students (August, 2004).
4. Outputs 
  (1) Snapshots of the carbon balance, active 
layer thickness, permafrost thermal state, lake 
sedimentation and geomorphological ctivity from 
the northernmost terrestrial part of Planet Earth 
  (2) Datasets that are relevant for teaching arctic 
system science to a broad spectrum of students and 
institutions 
  (3) Understanding of climate control on 
landscape dynamics in the High Arctic landscapes 
  (4) Data for cryospheric and biogeochemical 
modelling efforts 
  (5) Report results at 9th ICOP and as journal 
articles
5. Time schedule 
  During IPY we plan two field expeditions from 
Svalbard to Peary Land. In July 2007, the 
researchers teaching the course will visit all course 
sites to install equipment and initiate data 
collection. 
  In 2008, the summer-long course will take place 
for 3 weeks. 
  - 2 days safety training at UNIS 
  - 3 days lectures and fieldwork at Longyearbyen 
  site 
  - 3 days fieldwork at Kapp Linne site 
  - 10 days fieldwork at Kap Moltke; and 
  - 3 days data analysis and final workshop in 
  Longyearbyen
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                                Abstract 
The International Permafrost Association is coordinating four approved IPY permafrost projects that 
cover both hemispheres; TSP (50), ANTPAS (30), ACCO-Net (90) and CAPP (373). This report 
emphasizes the Thermal State of Permafrost (TSP) activities in Asia. Monitoring of borehole 
temperatures and active layer thickness is an essential element of the IPY TSP project. Mapping, 
modeling, and monitoring strategies in mountain regions are under development totest and to verify 
climate-change scenarios and models. Accelerated warming of permafrost in mountainous, highland, 
and plateau regions of Asia will result in disequilibria of the water cycle, increased mass wasting 
processes, and related sediment transport and slope hazards. Without a unified and verified regional 
permafrost map these processes cannot be assessed adequately. In response to the difficulties 
involved in classifying and mapping of the  region's permafrost, workshops were organized by the 
IPA in Ulaanbaatar, Mongolia (September 2001) and in Lanzhou, China (August 2006).
1.0 Introduction 
   This paper provides a brief review and update 
of planned permafrost activities during the 
International Polar Year (2007-2009). It presents 
an update of the presentations and discussions at 
several meetings in Japan (Brown 2005; Ishikawa 
2006; JAMSTEC 2006; Yuanming et al. 2006, and 
results of the workshop in Lanzhou, China, in 
August 2006 on Workshop on Permafrost of 
Central and Eastern Asia. 
   The Polar Yearpresent a unique opportunity 
not previously possible; to assess the global state 
of permafrost on a warming Planet. Four 
coordinated IPY permafrost projects (clusters) 
comprise 50 individual projects from 28 countries 
and involve over 250 researchers and students. 
Details of the four projects are found on the IPY 
and IPA web sites: 
 Project 50: Permafrost Observatory Project: A 
   Contribution to the Thermal State of 
  Permafrost (TSP) 
 Project  33: Antarctic and sub-Antarctic 
   Permafrost, Periglacial and Soil Environments
  (ANTPAS) 
 Project 90: Arctic Circumpolar Coastal 
   Observatory Network (ACCO-Net) 
 Project 373: Carbon Pools in Permafrost 
  Regions (CAPP) 
   Geographically the programme focuses on 
both polar regions and also covers mountains and 
plateau regions of the mid- and low-latitudes. 
Permafrost terrains occur on 24% of the Northern 
Hemisphere and at least all ice-free regions of 
Antarctica. Essentially all permafrost regions are 
experiencing some degree of warming. The effects 
vary regionally and depend on permafrost 
temperatures, ground ice content, and a range of 
climate parameters. 
   Themajor focus of the programme is to obtain 
a snapshot of current permafrost conditions that 
will serve as a baseline against which to evaluate 
future changes and to validate models. Some 500 
observing sites are identified for monitoring, many 
of which have historical measurements for 
establishing recent changes. These include 
measurements of permafrost temperatures in
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boreholes, active layer or seasonal thaw depths, 
coastal erosion rates, carbon contents of soils and 
permafrost, and slope movement. Cross-cutting 
activities include education, outreach and data 
processing and archiving. A specially prepared on-
line International University Courses on 
Permafrost  (IUCP) catalogues ome 130 courses 
worldwide; with a number of field courses for 
summers 2007-2009 (Matsuoka nd Christiansen, 
this volume). More than 275 individuals have 
enrolled in the IPA-sponsored Permafrost Young 
Researchers Network (PYRN). 
   The International Permafrost Association 
(IPA) coordinates the IPY permafrost programme 
that has as its legacy: 
   • To facilitate development of a network of 
      permanent permafrost observatories 
   • To establish asustainable data system 
   • To facilitate the development of the next 
       generation ofpermafrost researchers. 
   Initial results of our IPY activities will be 
presented at the Ninth International Conference on 
Permafrost (NICOP) in Fairbanks, Alaska, 
(www.nicop.org) and at the  33rd International 
Geological Congress in Oslo, Norway, during 
summer 2008. The IPA Secretariat, located in 
Longyearbyen atthe University Centre in Svalbard 
(UNIS), is supporting these IPY activities, and 
receives support from the Norwegian Research 
Council and the International Union of Geological 
Sciences  (IUGS).  <http://www.geo.uio.no/IPA/  >.
2.0 Permafrost Observatory Project 
The Thermal State of Permafrost project (50) plans 
to develop a spatially distributed set of 
observations on past and present status of 
permafrost temperatures and active layer 
thicknesses. Emphasis is on permafrost 
temperatures since there is currently no global 
database that defines the thermal state of 
permafrost (TSP) for a specific time period 
(snapshot). The TSP data set will serve as a 
baseline for the assessment of the rate of change of 
permafrost temperatures and permafrost 
distribution, to validate climate model scenarios, 
and to support process research in order to improve 
our understanding of permafrost dynamics. TSP 
measurements are a field component of the 
WMO/GCOS Global Terrestrial Network for 
Permafrost (GTN-P) that also includes the 
Circumpolar Active Layer Monitoring (CALM) 
network <www.gtnp.org>. Depth of thaw and soil 
temperatures are reported at existing CALM and
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other sites. The TSP observations will serve as a 
lead element for the development of an 
International Network of Permafrost Observatories 
(INPO). At present approximately 300 existing 
boreholes have been identified in China, Mongolia, 
Kazakhstan and southern Russia as contributing to 
TSP. Additional instrumentation is being added to 
some boreholes to record permafrost temperatures 
in the upper 15 m. Availability of data in a timely 
manner is an important requisite of IPY projects. 
   Included in the TSP programmeare several 
Expressions of Intent (EoI) from Japan (EoI 987, 
Ishikawa; EoI 836, Harada); from Mongolia (EoI 
1129, Sharkhuu); several from Russia (EoIs 799, 
 431, 1025), and the periglacial monitoring project 
(Matsuoka et  al. 2006). The two EoIs from the 
United States include many boreholes and active 
layer sites in Asia including China, Kazakhstan, 
Mongolia and Russia (EoI 1004, Romanovsky; EoI 
429, Nelson). 
   In China a campaign is planned for a 
coordinated airborne and surface mapping of 
permafrost, glaciers and other cold regions 
parameters upported by Chinese Academy of 
Sciences (Xin Li, Huijun Jin, and Cheng Goudong), 
Another research group plans to map the changes 
of permafrost boundaries in Northeast China, 
supported by PetroChina and CAS (Huijun Jin, 
2007). Old boreholes drilled in 1960s-1970s, and 
new holes will used to measure the changes in 
ground temperatures. A monitoring network of 
boreholes on the Qinghai-Tibet Plateau is a 
contribution to TSP (Zhao Lin et al. 2006). 
   The Japanese team (Hironori Yabuki, Go 
Iwahana and Mamoru Ishikawa) has been 
establishing long-term observatories composed of 
state-of-the-art monitoring of permafrost 
temperatures and other hydro-meteorological 
parameters. The observational network extends 
from northern Siberia (Tiksi) to Mongolia 
(Ulaanbaatar) and Japan (Daisetsu Mountains), 
aiming to understand permafrost vulnerabilities 
under the climatic hanges in each region.
3.0 Carbon Pools in Permafrost Regions 
The CAPP project (373) aims at quantifying soil 
organic matter quantity and quality along 
ecoclimatic and edaphic gradients in high latitude 
and high altitude regions that are characterized by
the presence of isolated to continuous permafrost 
terrain. CAPP includes the Northern Circumpolar 
Soil Carbon Database (NCSCD) that provides an 
improved estimate of soil organic arbon stocks for
the permafrost regions of North America and 
Eurasia. Soil carbon is determined for the 0-200 
cm depth and from this the total carbon masses for 
perennially frozen and unfrozen soils in the 
various permafrost regions are then be calculated. 
Special attention is given to the widespread 
peatlands (organic soils). CAPP plans to contribute 
to new research activities along high latitude 
transects in the northern hemisphere that represent 
the range of ecoclimatic and permafrost regions, 
complemented by two transects in the 
Subantarctic-Antarctic region, and additional 
altitudinal transects in high alpine environments in
Asia.
4.0 Mapping of Mountain and High Altitude 
Permafrost 
   Although national permafrost maps exist for 
China, Kazakhstan, Mongolia, and Russia, there is 
no consistent cartographic or temperature criteria 
on which to base a unified permafrost map for the 
more topographically complex regions that prevail 
in Central and eastern Asia. The International 
Permafrost Association's (IPA) Circum-Arctic Map 
of Permafrost and Ground-Ice Conditions 
(1:10,000,000) employed an international legend 
developed primarily for continental (lowland) 
permafrost regions. That classification was applied 
to mountainous and high altitude regions with 
considerable uncertainties. The International 
Symposium on Mountain and Arid Land 
Permafrost held in Ulaanbaatar, Mongolia, in 
September 2001 recommended preparation of a 
new permafrost map of Central Asian. 
   Accelerated warming of permafrost in 
mountainous, highland, and plateau regions of Asia 
will result in disequilibria of the water cycle, 
increased mass wasting processes, and related 
sediment transport, slope hazards, and slope 
hazards and construction and maintenance 
challenges for facilities built on warm permafrost 
terrains (Huijun et al. 2007; Marchenko et al. 
2006; Zhao Lin et al. 2006). Without a unified and 
verified regional permafrost map these processes 
cannot be assessed adequately. Mapping, modeling, 
and monitoring strategies in mountain regions are 
required to test and to verify climate-change 
scenarios and models. 
   The Workshop on Permafrost of Central and 
Eastern Asia, was held prior to the Asian 
Conference on Permafrost, in Lanzhou, China 
(Yuanming et al 2006) and was hosted by the Cold 
and Arid Regions Environmental nd Engineering
Research Institute (CAREERI). The workshop 
considered the distribution and mapping of 
permafrost distribution for Central and Eastern 
Asia and had the following goals to: 
(1) Develop a common (unified) classification of 
permafrost of Central and Eastern Asia 
(2) Plan for the preparation of a regional 
permafrost map, and 
(3) Review current status of permafrost 
observatories in Asia. 
   There were 39 participants from Canada, 
China, Kazakhstan, Japan, Mongolia, Russia, 
United Kingdom and the United States. A 
consensus agreed that conventional mapping and 
modeling approaches of permafrost in this region 
need to recognize both latitudinal and altitudinal 
permafrost zonation. The proposed map should 
delineate ach of these permafrost zones, contain 
actual and calculated ground temperatures and 
active layer thicknesses. The first step is a map of 
the Altai region that should delineate ach of these 
permafrost zones  (Fig.1). This modeled map of 
ground temperature and permafrost distribution 
within the Altai region will be based on a process-
based model. This approach allows for spatial and 
temporal extrapolation of permafrost thermal state 
and distribution. It is also well suited for studies of 
permafrost response to climate change. The 
extensive input data in the form of a grid-based 
map include meteorological data, surface 
characteristics (vegetation, snow cover), ground 
thermal properties and topography will use. For the 
modeling of altitudinal permafrost within rugged 
topography the basic data set uses the digital 
elevation model (DEM). A gridded 5x5 km model 
of ground temperature (20 m depth) for the Altai 
region will be generated. The printed version of 
the GIS-based map should be between 1:5 M and 
1:10 M. 
   Membership for Central and Eastern Asian 
permafrost mapping team was agreed on and 
includes by country: China (Xin Li), Japan 
(Mamoru Ishikawa), Kazakhstan and Kyrgyztan 
(Sergei Marchenko), Mongolia (N. Sharkhuu), 
Russia (Gunar Gravis and Dmitri Drodzov), and 
assisted by others. It was agreed to complete the 
development of the unified legend, compile 
existing maps, and develop a pilot map for the 
Altai Mountain region. Initial results to be 
presented in Salekhard, Russia, in June 2007 
followed by a prototype map of Central and 
Eastern Asia and report for the Ninth International 
Conference on Permafrost in June 2008.
166 —
                References 
Brown, J. 2006: Permafrost and the International 
 Polar Year. 6th International Conference on 
 Global Change: Connection to the Arctic 
 (GCCA-6), December 12-13, 2005, Miraikan, 
 Koto-ku, Tokyo, Japan. 
Ishikawa, M. 2006: Mountain permafrost in Japan: 
 reviews and perspectives. In Asian Conference 
 on Permafrost, Abstracts.  181-182. 
JAMSTEC 2006: Proceedings of  1st Asia CLiC 
 Symposium: The state and  fate of Asian 
 Ciyosphere, Yokohama, Japans, April 20-22, 
 2006, 216 pp. 
Jin, Huijun, et al. 2007. Degradation ofPermafrost 
 in the Xing'anling Mountains, Northeastern 
 China. Permafrost and PeriglacialProcesses, in 
  press. 
Marchenko, S.S., A.P. Gorbunov, and V.E. 
 Romanovsky 2006: Permafrost warming in the 
 Tien Shan Mountains, Central Asia. Global and 
 Planetary Change (in press). 
Matsuoka, N, and H. H. Christiansen. International 
 university course on High Arctic landscape
 dynamics (this symposium). 
Matsuoka, N. et al.: 2006. International Permafrost 
 Association project on monitoring periglacial 
 processes: strategy towards International Polar 
 Year, Proceedings of  ist Asia CLiC Symposium: 
 The state and fate of Asian  Ciyosphere, 
 Yokohama, Japans, April 20-22, 2006, 119-121. 
Sharkhuu, N , and Sh Anarmaa: 2006. Mapping of 
 permafrost in Mongolia and Central Asia. In 
 Asian Conference on Permafrost, Abstracts,  186-
 188. 
Yuanming, Lai Wei Ma, and Shuping Zhao, (eds.), 
 2006: Asian Conference on Permafrost, 
 Abstracts, Lanzhou, China, August 7-9, 2006. 
 214 pp. 
Zhao,Lin et al., 2006: Permafrost changes and the 
 its impacts on water resources of the Tibet 
 Plateau. In Proceedings of 1st Asia CLiC 
 Symposium: The state and  .fate of Asian 
 Ciyosphere, Yokohama, Japans, April  20-
 22 ,2006, 27.
 600'E  70'0'E 80  OF  90'0'E  100'0'E  110'0'E  120'0'E
 50'0'N
 40'0'N
30  ON
20  ON
 130'0'E  140  OF  150-0'E
PA
RUSSIA Altai Region
GOLIA
CHINA
 40'0'N
 30'O'N
 20'  ON
 10`O'N
 700'F  80'0'E  90  OF  100'0'E  110'0'E  120"0'E  130''O'E
Figure 1. Delineation of area for the new permafrost map of Central and Eastern Asia and location of 
TSP boreholes and active layer sites. The Altai area is location for the modeled map of permafrost
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                             Abstract 
The ground thermal regime is one of the most important parameters ofpermafrost controlling 
the sensitivity of  permafrost landscapes to recent warming and anthropogenic impacts. This 
paper is based on the results of 25-year geothermal monitoring at 200 sites covering 10 
terrain types and more than 100 patch types. The study is focused on the upper permafrost 
within the depth of annual temperature variation (10-15 m). The integrated research program 
involves landscape, microclimatic, thermophysical nd hydrothermal methods. 
Systematization a d mapping generalization of permafrost landscapes have been made with 
indication of the complexity of geocryological conditions. During the last 30 years, the study 
area has experienced the highest increasing trend in mean annual air temperature in northern 
Asia. The investigations have allowed us to estimate the spatial and temporal variability 
under natural and disturbed conditions. Proposals for cooperation in implementing IPY 
projects and establishing a single observational network for geocryological monitoring in 
cold regions of Asia are presented. 
           Monitoring,permafrost landscapes, climate, temperature gime
1. Importance 
 Research on the impact of climate warming on 
permafrost involves a wide variety of issues, 
including the thermal evolution of upper 
permafrost. The ground thermal regime is 
controlled by energy exchange between the ground 
and atmosphere and is characterized by spatial and 
temporal variability. Anthropogenic impacts of 
varying type and magnitude (clear-cutting, fires, 
removal of surface vegetation and organic mat, 
etc.) disturb the natural ground thermal state, 
trigger adverse cryogenic processes and change the 
ecology of environmental complexes. 
 In recent years, the development of research on 
predicted climate warming in many countries has 
led to an increasing interest in the response of 
permafrost to projected warming. It may be said 
without exaggeration that this problem has become 
one of the most important issues in geocryological 
research, both in scientific and practical terms. 
Monitoring of the ground thermal state in Central 
Yakutia has been conducted by the present authors 
since 1981 (Skryabin et al., 2003; Varlamov et al., 
2002; Skachkov, 2000).
2. Objectives and Goals of the Project 
 The main objective of the research project is to 
detect and assess interannual and long-term 
variations of the ground thermal regime due to
climate warming and human-induced 
environmental disturbances. The goals of the 
project in 2007-2008 are: 
- to develop an understanding of the patterns of 
ground temperature gime in different landscapes 
of Central Yakutia; 
- to study the impacts of climatic parameters on the 
ground thermal regime; 
- to examine the thermal state of the ground 
following environmental disturbances. 
 Expected results in 2007-2008: 
- processed observation data, trends of variations in 
climate and the ground thermal regime for various 
environmental conditions; 
- quantitative estimates of the effect of 
environmental factors and human impacts on 
seasonal thaw depth and ground thermal regime; 
- expected response of Yakutian permafrost o 
current warming and environmental disturbance.
3. Research Methods 
 Investigations are conducted on the west and 
east sides of the Lena River at the latitude of 
Yakutsk which are characterized by complicated 
permafrost conditions (Fig. 1). Permafrost is 
continuous in the low terraces, while in the high 
terraces it is interrupted by water-bearing taliks and 
polygonal wedge ice. Investigations cover six 
physiographic regions where 9 terrain types and
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over 100 patch types were identified based on the 
landscape classification, and medium- and 
large-scale mapping was undertaken.
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(up to 0.08°C/yr). Warming of the climate which 
was slight in the 1960-1970s became significant in 
the 1980s. The last decade of the twentieth century 
was the warmest in the instrumental record for the 
region (Skachkov, 2000). During the last 20 years 
the mean annual air temperature was only once 
below normal (-10°C) (Fig. 2). 
 The rise of the mean annual air temperature is
primarily associated with the increasing number of 
anomalously warm winters which in turn is due to 
changes in atmospheric irculation. In the period 
1981-2005, there were 19 winters with a freezing 
index higher than the long-term mean. The period 
of 1988-2003 is even more remarkable because the 
winters did not reach 10%, on average, of the 
normal "design cold". The increase of summer air 
temperatures was less significant. 
 Variations in  4, and  to have been studied over 
25 years in the Chabyda station, west of the Lena 
River, where experimental sites were set on the 
bottom of a small valley (3a, 8a and borehole 1), 
gentle slope (5),  interfluve (7b), bottom of a 
drainage depression (8), crest (9), moderate 
north-facing slope (10) and moderate south-facing 
slope (11).
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Fig. 1. Map of the study area:  1 — stations, 2  — study sites.
 The study is focused on the upper permafrost 
within the depth of annual temperature variation 
(10-15 m). The primary thermal parameters 
indicative of changes in the near-surface 
permafrost are active layer thickness  (4), and mean 
annual temperatures at the base of the active layer 
 (ta) and at the depth of zero annual amplitude  (to). 
 The monitoring program involves a variety of 
methods used in landscape science, climatology 
and hydrothermics. About 80 sites were established. 
Regular temperature observations are made at 
monthly intervals on the west side of the Lena 
River and two to three times a year on the east 
side.
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4. Preliminary Results 
 Central Yakutia is among the areas in Russia that 
have experienced the highest increasing trends in 
mean annual air temperature over the last 30 years
3         cn O O O
Fig. 2. Long-term variation of mean annual air temperature 
at Yakutsk (a), and mean annual ground temperatures at 3 
and 10 m depths (b) and active layer thickness (c) at 
Chabyda averaged from 10 boreholes.
 The greatest variations in  4 occur in organic 
soils. Analysis of the 1986-2006 data suggests that 
although exhibits significant interannual
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variability, it shows no increasing trend. Instead, 
some decrease in this parameter is observed (see 
Fig. 2). 
 Depending on terrain and soil conditions, 
ground temperature is controlled by the same 
factors as is  4. The interannual variation of ground 
temperature is predominantly related to winter 
weather factors, such as the air freezing index and 
snow cover. Annual variations in  t (especially as a 
result of anomalous winters) may reach  1.2-3.5°C 
in different terrain types. Table 1 illustrates the 
complete set of variations in  t for the warmest and 
coldest errain types.
Table 1. Variation in mean annual ground temperature
 (ta) and its trends in 1986-2006 at the Chabyda station.
Experimen.
sites
Mean
 °C
Max  Min Trend
 tE„
 /1  0  yr
Slope terrain type
5 -0 .4 -0 .1 -1 .0 0.2
7b -1 .2 -0.5 -2 .2 0.2
9 -2 .5 -1 .0 -3 .6 -0 .4
10 -1.9 -0.9 -2.8 0.0
11 -1.0 -0 .2 -2 .2 -0 .2
Small valley terrain type
Bor.1 -2 .8 -0 .7 -5 .1 -0 .2
3a -5 .0 -1 .7 -7.4 0.3
 8a -3 .7 -1 .9 -5 .5 0.2
8a -3 .8 -0 .1 -6 .5 0.3
 On the east side of the Lena River, monitoring of 
the ground temperature gime has been conducted 
in 8 terrain types during the last 19 years. The 
observations have identified the landscape units 
that are most sensitive to changes of climatic 
factors. Observational data from 1987 to 2006 
show that the trend of mean annual temperatures at 
the depth of zero annual amplitude varies from 
negative to positive in different errain types (Table 
2). Negative trends are detected in low terrace, 
sand ridge and inter-ridge depression terrain types 
(up to -0.02°C/yr), while positive trends occur in 
floodplain and small valley terrain 
(0.02-0.04°C/yr). Monitoring observations suggest 
that there is no uniform pattern in  to variation, and 
lowering of ground temperature in some landscape 
units indicates their stability. In the Yakutsk area, 
snow depth, especially in the early winter, had 
been decreasing over 20 years until 2004, with a 
corresponding decrease in its warming effect. This
factor, although not the only one, has probably 
been decisive for the ground temperature evolution 
in the last 20 years. However, in the last two 
winters of 2005 and 2006 which had anomalously 
deep snow and warm air temperatures, there was a 
notable increase in ground temperature.
 Table 2. Variations in mean annual ground temperature 
 (t„) and its trends in 1987-2006 in landscapes at the 
right-bank area of the Lena river.
Terrain type Max
 "C
 Min
"C
Trend  to,
 °C  /10  yr
Floodplain -0 .8 -2.3 0.2
Low-terrace -0 .1 -2 .4 -0 .2
Slope -0 .3 -2 .4  —0.0
Small valley -3 .6 -6 .9 0.4
Sand ridge 0.7 -2 .5  0.0...-0.2
Inter-ridge
depression
-0 .6 -4 .1  -0 .1  ...-0.2
Inter-alas -0.7 -2 .2  —0.0
Alas -0 .1 -0 .8 —0.0
 The greatest variations in  to and  4 are due to 
disturbances, such as forest cutting, surface 
stripping, fire and subsequent tree removal (an 
increase in  to by 0.5-3.8°C and in  4 by 0.6-1.1 m) 
in the inter-alas and small valley terrain types. 
Taliks develop in some disturbed localities. 
 Further expansion of the geothermal monitoring 
network utilizing automatic loggers is thought to 
hold promise. This important project can be 
successful through joint Russian and foreign 
investigations, pooling financial and human 
resources.
5. Conclusions 
 During the last 30 years, Central Yakutia has 
experienced the highest increasing trend in mean 
annual air temperature innorthern Russia. 
 The long-term dynamics of the ground thermal 
state indicates its relative stability which is due to a 
decreasing trend in early-winter snow depth. 
 The largest changes to the thermal state result 
from tree cutting, surface stripping and forest fires. 
 The authors are ready for international 
cooperation in implementing IPY projects and 
establishing a single observational network for 
geocryological monitoring in cold regions of Asia.
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                                  Abstract 
Viliuisk encephalomyelitis is a neurodegenerative disorder with a clinical course varying from acute 
meningoencephalitis to more prolonged progressive panencephalitis. Clinical, neuropathological and 
epidemiological data argue for infectious etiology, although multiple attempts at pathogen isolation 
have been unsuccessful. Initially identified in a small Sakha-Evenk population of mid-Viliui region in 
Eastern Siberia during an outbreak in the 1950s, the disease subsequently spread South to densely 
populated areas around the capital city of Yakutsk. Epidemiologic studies suggest that Viliuisk 
encephalomyelitis is transmitted in a setting of prolonged intra-household contact with patients 
manifesting the disease. Although there has been recent decrease in the number of cases, the opening of 
the Russian society may result in further spread of this fatal disease to susceptible individuals in other 
regions of the world. We studied clinical/pathological characteristics of 18 recent VE patients.
1.  Introduction 
  The majority of Viliuisk encephalomyelitis (VE) 
patients have a febrile onset with severe headache, 
meningismus, and cerebrospinal fluid (CSF)
pleocytosis (1). Some patients die within the febrile 
phase of illness; survivors develop a slowly 
progressing neurological syndrome characterized by 
dementia, dysarthria, nd spasticity (2). An increased
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cell count and elevated protein concentration i the 
CSF are present during the acute and chronically 
progressive stages of illness, up to 5-6 years from the 
disease onset. VE patients show evidence for 
intrathecal IgG synthesis correlating with clinical 
manifestations of disease (3). 
   Distinct features of VE neuropathology include 
diffuse infiltration of the meninges with mononuclear 
cells in combination with multiple micronecrotic foci 
in the brain parenchyma consisting of a necrotic mass 
or condensed granular material surrounded by T- and 
B-lymphocytes and reactive astrocytes (4). 
Perivascular cuffs of mononuclear cells are frequently 
seen in the affected areas. In the slowly progressive 
forms of VE, a combination of fresh and organized 
necrotic lesions were found in the same areas of the 
brain. In the chronic "burnt out" cases, fibrotic 
meninges and brain atrophy with severe gliofibrosis 
and areas of spongiform degeneration are common. 
   Studies suggested that VE is a communicable 
disease with a pattern of dissemination characteristic 
of latent and chronic infections, but the causative 
agent has not been identified, and the mechanisms of
disease transmission and spread remain unknown. 
Some affected families had secondary VE cases that 
occurred in relatives and individuals haring a house 
with the original patient (2). There were also 
indications that genetically predetermined 
susceptibility may be involved in VE pathogenesis 
(2). 
   The goal of this project is establishing diagnostic 
criteria, VE surveillance, identification of the 
etiological agent, and elucidation of mechanisms of 
disease transmission.
2. Methods 
   Studies were performed under clinical protocols 
approved by the Institutional Review Boards of the 
Institute of Health, Sakha (Yakut) Republic, and the 
U.S. National Institutes of Health. The protocol was
subsequently reviewed and approved by the OPRR, 
U.S. Department of Health and Human Services. 
Informed consent was obtained for each element of 
this study. 
   Eighteen patients studied for this report 
underwent neurological examination. Isoelectric 
focusing for the detection of oligoclonal IgG and 
virus-specific antigens was carried out with patients' 
cerebro-spinal fluid  (CSF) and serum.
3. Results 
   The advanced VE syndrome consisted of 
progressive dementia, bradykinesis, generalized 
stiffness, spasticity and slow dysarthric speech 
(Table). Inflammatory changes in the CSF were 
observed in the majority of patients throughout the 
illness. A tendency toward a higher prevalence of 
clinical forms with insidious non-acute presentations 
was noted within the last 10 years. Patients show 
evidence for intrathecal IgG synthesis correlating 
with clinical manifestations of disease. About 13% 
of affected families had secondary VE cases that 
occurred in relatives as well as adopted children. 
Non-random aggregation of VE cases among 
unrelated residents of the same villages has also been 
observed. Originally confined to a small population 
of Viliui valley, the disease has recently spread to 
adjacent regions through uman migration.
4. Conclusion 
  VE is a disabling and fatal disease with 
unknown etiology or patterns of spread. With the 
opening of the Russian borders and intensification of 
travel there is a threat of spreading into rapidly 
developing regions of the world such as the Russian 
Far East, China, Korea, Japan, and Alaska.
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Table 1 . Clinical/pathological features of Viliuisk encephalomyelitis (VE) in patients (n=18) 
               with definite VE diagnosis
Age at onset (years) 24-59
Meningo-encephalitic
phase with
pleocytosis
10/18
Ophthalmoplegia 5/18
Bulbar signs 5/18
Progressing dementia 18/18
Dysarthria 18/18
Dysphagia  6/18
Pyramidal tract signs 18/18
Babinsky  16/18
Bradykinesia 15/18
Muscle rigidity 15/18
Incoordination 3/18
Sensory deficits  0/18
MRI: cortical atrophy 12/18
Duration of illness at
exam (years)
4-34
CSF oligoclonal bands 17/18
 SV  1  /H  SV2 antigen
reactivity
12/18
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    The Sakha people are the most ancient 
Turks of the world with various Turkic 
Mongolian and autochthonous tribes taking part 
in their ethnic genesis. 
    Today, the Sakha people represent the 
island of the horse-breeding culture in the 
environment of the Arctic civilization. The 
memory of their southern motherland and 
migration to north is fixed in the state emblem of 
the Republic of Sakha (Yakutia) as an image of 
a rider with a flag from the Shishkinskie Rocks. 
    Tremendous of the horse in economy, 
culture and everyday life is reflected in the 
spiritual world of the people. The epos depicts 
the horse as the best friend and counselor of the 
main character. The name of the hero-warrior 
includes the epithets describing his horse's coat 
color and merits. In the Sakha folklore and 
ideology tradition, images horse and its protector 
Jehegei Aiyy take the central place. There is a 
legend about a fair stallion with the mane from 
the ears to the tail's end sent to the Earth by 
Jehegei Aiyy God. The horse for the Yakut 
people is a sacred animal; many kins had a totem 
of a horse with white lips, usually with the white 
coat. The sacred animal was often cut in tie 
beams of houses, ridges of pagan burials chardat, 
various utensils and kumis vessels. In front of 
their houses, the Yakut erected horse-tethering 
posts serge with images of the horse. In the
ancient times, when building a house, they put 
locks of horse mane into holes dug for the posts 
to protect and bring luck. 
    The horse is a creature of heavenly 
origin. In beliefs and the Epos of the Sayany-
Altai Turkic people the horse plays a significant 
role. Cult of the horse was most vividly 
practiced in the Yakut people. The Yakut 
mythology has preserved the storyline that "first 
the God created a horse which gave the birth to 
the centaur, and then appeared the man". The 
Yakut Epos  Olonkho contains motifs where the 
land appeared out of the divine horse: "The 
motherland at the very beginning appeared as 
fast horse intended for living". It is necessary to 
note that ancient Indo-Europeans associated the 
horse with the  zoomorphic image of the whole 
Universe. In the Yakut myths, the Universe and 
the Earth were associated with a beautiful 
stallion  aigyr  silic. Similar ideas existed among 
ancient Arias, who imagined the identified the 
night sky as a black horse decorated with pearls. 
    According to Yakut beliefs, the God-
protector Jehegei the Severe grants people with 
fast horses and brave men. He was also known 
as The sun Jehegei Master. It shows the close 
connection of the horse protector with cult of the 
Sun, and corresponds to the central Asian myth 
of the solar origin of the divine horse. In the 
Yakut epic tradition, "horses are sent from the
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Upper World, the heavenly side, the house of the 
Sun". Yakuts compared the sunrays with the tail 
of a white horse. 
    It is possible that in the ancient imes there 
existed a god in the form of the horse-sky Jylgy 
Toyona, in Olonkho "The Fastest Quadrupled 
God". The sky had nine places to rest, olokh 
horse skins with heads and hoofs. Each olokh 
had the skin of a certain color. People believed 
that the Gods living at nine sky layers bred 
horses only and thus they gifted horses to them. 
They selected sacrifice horses of unusual colors, 
a pure white horse with white hoofs, red lips and 
fair eyes  (chokkuruos); a grey horse with two 
spots on withers (bar jaghal); a red horse with a 
white face and blue eyes (chokkyruos 
kharakhtaakh kugas  mangan sylgy); and a 
skewbald dappled horse (choughur sylgy). Each 
God possessed herds of horses of a certain coat 
color and protected them. Therefore, the Gods 
were referred to as sylgylaakhtar (horse owners) 
or  syiry aiyylara (horse creators). The procedure 
of the cult with the horse sacrifice to the Gods 
aiyy practiced by the Yakut correlates to those in 
the Turkic-Mongol culture. 
    To the creator of the world yurung Aiyy 
Toyon (The White Crator Master), personifying 
the Sun God, the Yakut sacrificed a white horse 
burning it in the fire. Then they predicted what 
the year would be like by the direction of the 
smoke: if the smoke did not deviate and went up 
strait, the year would be fortunate. If the number 
of horses at a farm became too much, the owner, 
with the help of a shaman, drove nine mares and 
a stallion to remote areas in the mouths of rivers. 
Thus returning them to their creator Jehegei Aiyy. 
This ritual Kyidyy was performed by rich people
three times in their life. Manes and tails of the 
sacred horses were decorated with multicolored 
textile ribbons, people never rode on them, and 
after their death they were solemnly buried on 
the erected burial arangas. 
    According tothe Sakha beliefs, successful 
horse breeding on benevolence of Jehegei Aiyy 
God. In spring, after the first foal was born, he 
was given the sacrifice, treated with kumis and 
asked to multiply the number of horses. This 
ritual was knows as  situ yiaahyn. It started with 
the catch of foals and milking mares, which 
were caught, taken to a coral and tied to sele, a 
special rope from horse hair. In general, the 
entire spring-summer complex of rituals was 
connected with worshiping the horse. All horse-
breeders held a family ceremony of drinking the 
milk of the primapara mare, kulun kymyha 
(foal's kumis). 
    Fair shamans were invited to such 
ceremonies. Their clothes reflected the horse 
cult: two ropes on the back of the shaman's coat 
symbolizyed reins and were referred to as 
sunrays in the ritual songs. The tambourine for 
those shamans was made from the white horse 
skin with hair and served as their "riding 
animal". The shaman in the image of a sunny 
horse combined earthy (female) and heavenly 
(male) elements, and performed the role of a 
medium between the world of Gods and the 
world of human beings. 
    Therefore,the entire spiritual culture of 
the Sakha people was based on the horse theme. 
The horse as the basis of life and consequently 
the central symbol of culture was the major 
elements of the religious and ritual system of the 
Yakut people. Life cycle of the man and the
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horse were harmoniously united, and this is 
phenomenon has been the key to understanding 
the ethnic traditions of the Sakha. 
    Image of the horse and life cycle rituals. 
As the for the birth rituals, on the third day after 
the birth, at sunrise, women performed the ritual 
of seeing off Goddess Aiyyhyt, the protector of 
birth. Goddess Ajyyhyt comes to the house in the 
image of a white mare. Another female protector 
of human beings  Iyehsit  Khotun also appeared in 
the image of a white mare: "Having come along 
the ribbon of a road aligned with mane, sitting 
on a white mare, she looked from the top down". 
    A childless couple would perform a ritual 
of "Preparing the nest for a child", with major 
attributes of white horse hair and wooden horse 
figures. In Yakut mythology, souls of the dead 
were named yer, but he same word meant'a herd. 
Thus the figures of horses in the ritual could 
symbolize souls of the dead to be revived soon. 
    Burying  rituals.  Burying of ancient Yakut 
ancestor with their horses stems from Scyth-
Siberian roots and corresponds to similar burials 
of Ust-Tal'kinskaya culture (XII-XIV centuries) 
at the Angara River. 
    When burying noble people, they dug an 
alive saddled horse with a : "saddler" whose 
duty was to serve his master in the other world. 
The Yakut believed that after death, a soul of the 
dead went to the other world riding his horse. 
    In Yakut burial archeologists find items of 
the horse harness and decoration, kumis 
dishware, remains of ritual food, including 
boiled horse ribs. All those articles were 
believed to be divine "raw material" for creation 
of the Universe, Nature and Man. Some 
elements of the horse cult exist now: old men
hand horse skulls on tree branches by some 
tombs. 
    Spiritual world of the Sakha people: 
Successors of the early nomadic steppe culture. 
In the traditional Sakha culture the central place 
belonged to spring-summer rituals of Ysyakh, 
held from early May to the summer sun solstice. 
They were aimed at increase of horse herds, cow 
herds and families. 
    The national holiday of Ysyakh is the 
major ritual of the Yakut cultural tradition and 
has become the integral part of the spiritual 
heritage of humanity. It is a unique experience 
of adapting southern cattle-breeding culture to 
severe conditions of the Arctic while preserving 
its ethnic and genetic omponents. The national 
cuisine at Ysyakh is based on ancient Turkic 
tradition. Combination of dishes typical both for 
nomadic attle-breeders and farmers reflect he 
peculiarities of the ethnic genesis, life style and 
history of the Sakha people. This holiday 
displays all the folklore examples: the language, 
mythology, dances, music, rituals and customs, 
crafts and architecture, people's philosophy, etc. 
    Under new northern conditions, the horse-
breeders Sakha managed to preserve their 
system of beliefs reflecting their economic ycle. 
    Phenomenon of the horse in the Sakha 
cultural heritage still determines the basis of the 
spiritual development of the Yakut ethnos today. 
Cultural expressions connected with worshiping 
the horse created a rich folklore tradition and 
original people's philosophy. 
    Ethnic and cultural originality of the 
Sakha people will exist while the main source of 
its life activity, traditional system of economy  —
horse breeding remains.
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                                 Abstract 
Bioprospecting is rapidly emerging as a significant issue in Antarctic diplomacy, international law and 
policy. The response of the international community to this issue has significant implications for the 
future of scientific research in Antarctica. This paper outlines a two year research project examining 
international l w and policy issues associated with the question of bioprospecting in Antarctica being 
undertaken by the author at the United Nations University-Institute of Advanced Studies. The project 
involves a comparative study of law and policy regimes in relation to bioprospecting in both the 
Arctic and Antarctic regions. This paper covers the following aspects of this project: (1) the 
significance of the emerging debate in relation to regulation of bioprospecting for Antarctic science; 
(2) a brief overview of the debate to date; (3) the rationale for a comparative analysis of both the 
Antarctic and the Arctic; (4) the key objectives and expected outcomes of this research.
1. Introduction 
      Despite being an isolated and extreme 
environment Antarctica has over time become 
the focus of a range of commercial activities. 
Activities such as whaling, sealing, fishing, 
mining and tourism have at one time or 
another been either actual or proposed 
commercial activities in Antarctica and the 
Southern Ocean. All of these commercial 
activities are now either egulated, restricted or 
prohibited outright under international law, 
including under the suite of international 
treaties known collectively as the Antarctic 
Treaty System. 
     Bioprospecting or the search of the 
biodiversity of Antractica for genetic or 
biochemical resources for commercial 
purposes is the latest commercial activity to 
raise challenges for environmental governance 
in Antarctica. Bioprospecting is rapidly 
emerging as a major issue for nations that are 
party to the Antarctic Treaty System and for 
the international community more broadly.
2. The significance of the debate for 
Antarctic Science 
      Scientific interest in and research in 
relation to the Antarctic can be traced back at 
least to the middle ages if not before (Budd 
2001). More recently the success of
international cooperation in the International 
Geophysical Year (1957-58) and beyond laid 
the foundations for the emergence of the novel 
international legal regime that applies to all 
human activities in Antarctica. 
      The importance of scientific research 
in Antarctica is explicitly recognised by the 
1959 Antarctic Treaty which provides for 
freedom of scientific research in Antarctica. 
Under the Antarctic Treaty and subsequent 
legal instruments scientific research in 
Antarctica is acknowledged as of universal 
benefit to humanity. In that regard the 
Antarctic Treaty goes on to provide for the 
promotion of science in Antarctica through 
international co-operation and the free 
exchange of information regarding plans for 
scientific research in Antarctica, exchange of 
personnel and the free and open dissemination 
of the results of observations and research in 
Antarctica. 
      In addition under the Antarctic Treaty 
Antarctica may only be used for peaceful 
purposes and is effectively free from military 
activities. Nuclear weapons testing in 
Antarctica is also effectively outlawed under 
international law. One of the most common 
causes of international disputes, claims to 
territory have also been effectively shelved for 
over 60 years by an innovative mechanism
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introduced by Article IV of the Antarctic 
Treaty which effectively freezes all claims and 
potential claims to Antarctic territory. 
      Over the past half century or more the 
whole governance mechanism for the 
Antarctic has been built on the "implicit 
 assumption...that somehow Antarctic science 
was a thing apart, a means of benignly meeting 
national interests in real-estate, sovereignty, 
resource potential. It was international, 
generally sharable and collaborative" 
(Hemmings and Rogan-Finnemore 2005). But 
changing patterns of scientific research in 
Antarctica fundamentally challenge this 
assumption. 
      The new era of "genome enabled" 
biology in Antarctica offers new possibilities 
across a wide range of disciplines including 
systematics, microbiology, ecology, 
evolutionary biology, physiology, 
biochemistry and molecular biology (U.S. 
National Research Council 2003). But with 
these new opportunities come new challenges 
for the management of scientific research in 
Antarctica. The increasing commercialization 
of Antarctic research and in particular the 
emerging interest of the biotechnology 
industry in Antarctica's possibilities 
potentially challenges a major assumption 
upon which international governance in 
Antarctica is built.
3. The debate to date 
      The coreconcerns associated with the 
commercialization f Antarctic science centre 
on the potential environmental impact of 
bioprospecting, how to regulate access and 
benefit sharing in relation to genetic resources, 
and the possible impact of such regulation on 
freedom of scientific research (Jabour-Green 
and Nicol 2003). A related issue is what 
impact bioprospecting has on territorial claims 
to Antarctica nd in particular the ability of 
States claiming territory in Antarctica to 
regulate bioprospecting in marine areas 
immediately adjacent o such claimed areas 
(Rogan-Finnemore 2005). 
      To date the most detailed examination 
of the issue occurred at a workshop hosted in 
New Zealand in April 2003, the outcome of 
which was a detailed publication which 
introduces various aspects of the debate 
including the reasons for scientific and
commercial interest in  Antarctica's 
biodiversity, as well as discussion of some of 
the commercial, environmental, ethical and 
legal questions posed by the issue (Hemmings 
and Rogan-Finnemore 2005; see also similar 
discussion in Jabour-Green, J. and Haward, M 
2001). In addition the question of 
bioprospecting in Antarctica has been 
examined at some length in Academic 
literature across a number of disciplines 
including law (for example see Francioni and 
Scovazzi 2006), science policy (for example 
U.S. National Research Council 2003) and 
economics (Herber 2006). Of course the 
biotechnology potential of Antarctic 
biodiversity has been understood by the 
scientific ommunity for a considerable period 
before its emergence on the policy agenda. 
(For an overview of this potential see for 
example Cavicchioli et. al 2002). 
      More recently a number of detailed 
studies of the issue have been carried out by 
the United Nations University-Institute of 
Advanced Studies. These studies have assisted 
policy makers active in Antarctic affairs by 
consolidating much of the existing literature 
into a number of easily accessible reports. In 
addition to examining the key issues in this 
debate, these reports have also provided policy 
makers with useful framework information on 
the nature of the biotechnology industry and 
the extent of its interest in Antarctica's genetic 
resources. (see for example Lohan and 
Johnston 2005) 
     Within diplomatic and policy circles 
the question of bioprospecting in Antarctica 
has been formally considered at meetings 
associated with the Antarctic Treaty Systems 
since 1999 (Hemmings and Rogan-Finnemore 
2005). Despite being an issue of interest o 
several nations to date no formal steps have 
been adopted within the Antarctic Treaty 
System to regulate bioprospecting in 
Antarctica. In fact the only formal recognition 
of the issue to date was the adoption of 
Resolution 7 of the 28th Antarctic Treaty 
Consultative Meeting in Stockholm in 2005. A 
detailed examination of Resolution 7 is not 
possible in a short paper such as this but in 
summary Resolution 7 vaguely alluded to the 
fact that the principles of freedom of scientific 
research and co-operative management of 
Antarctica by the international community
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may potentially conflict with the 
commercialization of science in Antarctica. 
Resolution 7 then went on to recommend to 
governments hat they draw to the attention of 
their national Antarctic programmes and other 
research institutes engaged in bioprospecting 
the provisions of Article III of the Antractic 
Treaty. Resolution 7 also recommends 
governments continue to keep the issue under 
review and exchange information and views 
on the issue on an ongoing basis. 
4. Why a comparative analysis? 
      In large part the reluctance of the 
international community to address the issue 
to date is due to the fact that there is still 
relatively little information available on the 
existing scale and potential of bioprospecting 
in Antarctica. Simply put policy makers need 
more detailed information on the issue before 
they move to regulate this new commercial 
activity in Antarctica. Indeed no firm 
consensus has emerged yet that regulation isin 
fact required. 
      A number of States active in 
Antarctica are also states with considerable 
interest in Polar affairs in the Northern 
Hemisphere. Canada, the USA, Norway, 
Russia, Denmark, Sweden, and Finland as 
well as being active in Antarctica are also 
Arctic States. A number of the Arctic States 
have regularly suggested that the Antarctic 
Treaty System could benefit from 
consideration of the experience of Arctic 
States and peoples in dealing with issues 
relating to environmental governance. This 
research aims to test this hypothesis with a 
particular focus on the emerging issue of 
bioprospecting in Polar Regions. 
      While both Polar Regions hare many 
similarities, there are also many significant 
differences. Large high seas areas in both 
regions present major challenges for the 
sustainable management of Polar ecosystems 
and resources. On the other hand there are 
significant differences between both regions. 
The contested territorial claims to coastal 
jurisdiction in the Antarctic an be contrasted 
with the largely settled territorial boundaries in
the Arctic (although some disputes do remain). 
Similarly the longstanding close kinship to 
land and sea of indigenous inhabitants in many 
Arctic nations means legal regimes dealing
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with bioprospecting must recognise the rights 
and interests of indigenous communities, a
challenge not confronted in Antarctica due to 
the absence of any permanent human 
population. 
      In spite of the differences between 
Antarctica nd the Arctic, and because of their 
similarities, the Arctic experience is arguably 
directly relevant o the emerging debate on 
bioprospecting in Antarctica. Understanding 
the nature and extent of commercial interest in 
the genetic resources of the Arctic should help 
us to understand whether commercial interest 
in Antarctic genetic resources i  more than just 
a momentary diversion from the "pure 
science" [sic] upon which the framework of 
Antarctic governance is built. Secondly, the 
way in which Arctic legal and policy systems 
have dealt with the bioprospecting question 
within their respective jurisdictions might also 
provide some guidance on what issues the 
Antarctic regime will need to tackle and the 
possible challenges ahead. Finally and perhaps 
indirectly, examination of the Arctic 
experience for Antarctic purposes could also 
highlight areas of reform needed in Arctic 
jurisdictions. 
5. Key objectives and expected outcomes of 
this research 
      The key objective of this research is 
to test the hypothesis of the relevance of the 
Arctic experience to the debate on 
bioprospecting in Antarctica. It aims to make a 
timely contribution to debate on a major 
emerging issue for Antarctica in the 
International Polar Year 2007-2008. In 
summary the research seeks to address the 
following questions: 
(1) What is the nature and extent of 
      bioprospecting in the Arctic? 
(2) To what extent is it possible to
(3)
t is t  t r   xt t f 
 t xt t is it ssi l  t  
distinguish between scientific 
research and bioprospecting in the 
Arctic and Antarctica? 
How have Arctic legal systems both 
domestically and internationally 
responded to the issues associated 
with bioprospecting including 
(i) environmental impact; 
(ii) access and benefit sharing; 
(iii) the impact of regulation on 
scientific research.
(4)
(5)
(6)
(7)
(8)
What implications does 
bioprospecting hold for territorial 
claims (especially those associated 
with marine jurisdiction) in the Arctic 
and the Antarctic? 
What difficulties have been 
experienced in regulating 
bioprospecting in the Arctic? How 
have these been overcome? 
What is the nature and extent of 
bioprospecting in the Antarctic? 
To what extent are there similarities 
and or differences between 
bioprospecting in the Arctic and 
bioprospecting in the Antarctic? 
Based on the Arctic experience, what 
options are available for regulating 
bioprospecting in the Antarctic?
As part of this process the writer
seeks the views of scientists active in Antarctic 
research as to the relevance of the Arctic 
experience and bioprospecting in Antarctica 
more generally. Participants in this symposium 
who might be interested in sharing their views 
on this issue are encouraged to approach the 
author directly at this symposium or via email 
at the address noted above.
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in the condition of futuroshock
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                         Abstract 
Indigenous Peoples of the Yakutia: quest of the strategy of the survival in the condition of 
futuroshock. It is planned in the work to conduct an objective scientific analysis of 
different aspects of interaction of traditional nd industrial civilizations, first of all, in the 
context of the further involvement of Yakutia's territory in the global macroeconomic 
processes. In this connection, the research interest is drawn to the modern condition and 
prospects of the development of ethnoeconomic and sociocultural spheres of the 
indigenous peoples of Yakutia that continue to experience the pressure of the so-called 
"national economic"
, rather than natural economic management. The abovementioned and 
other challenges of the modernity, which are linked to the possibility of final loss of still 
existing element of material and spiritual culture of the indigenous peoples of Yakutia, urge 
them to search for different strategies of their survival: from economy renaturalization 
plans, return to the Soviet economy, support for collective and group entrepreneurship to 
the demands of expanding their political and legal status and granting them rights of 
autonomous  government.
1. The urgency of research 
      At XXX session of the UN General 
Assembly devoted to the issues of "Cultural 
diversity in the face of globalization" (1999), it 
was admitted that the ethnic and cultural diversity 
is one of the riches of mankind, which should be 
preserved and developed, especially in connection 
with the challenges emerging in the era of 
globalization. 
      For Yakutia this question poses an 
important problem, since the number of factors 
affecting its modern development include the 
prospects of preserving the ethnoeconomic and 
sociocultural uniqueness of the indigenous peoples 
— Sakha (432.3 thousand people), Evenkis (18.2 
thousand), Evens (11.6 thousand), Dolgans (1.3 
thousand), Chukchi (0.6 thousand) and Yukagirs 
(1.1 thousand). Their ethnocultural traditions have 
been formed over thousands of years under the 
influence of different factors, first of all, the habitat 
and economic activities. It has resulted in the 
formation of the local reindeer breeding, reindeer 
hunting, hunting-fishing, cattle breeding cultures, 
having their own strategies of survival on the basis 
of sustainable nature use and economic activities. 
Thus, Yakutia is populated not only with many 
peoples, but as a matter of fact, by different 
cultures, different civilizations in their broadest
sense, which is of great value to the whole human 
community. 
      As is known, throughout he whole 20th 
century the traditional economies of Yakutia's 
indigenous peoples began to gradually get involved 
in the orbit of the industrial development of the 
republic's territory and experience the intensive 
pressure of the industrial expansion in all spheres 
of their life. Such measures, as collectivization, 
transfer to sedentary life, concentration of 
population into settlements, Sovietizaion, 
introduction of education on the basis of residential 
schools, predominant instruction of children in 
Russian, initiated by the Soviet state, created a 
complex system of the preservation of their 
traditional lifestyle. As the result of the forced or 
voluntary participation of these peoples in these 
events, in day-to-day life, the traditions of 
forefathers started to disappear and even be 
perceived as the folklore part of mass culture and 
industrial society. 
      In this context, it becomes clear that in the 
process of legitimization of new state and legal 
status of the Republic of Sakha (Yakutia), one of 
the main imperatives was the one of restoration of 
traditional ethnocultural uniqueness of its 
indigenous peoples. The 1990s saw the rise of an 
ideology, within the frameworks of ethnical and 
cultural fundamentals of the individual and group
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identity, that was implemented quite successfully to 
protect ethnical interests on political, authoritative 
level. At the same time, the ever changing 
socioeconomic onditions of labor and life today 
threaten to exterminate such traditional forms of 
labor organization and self-government as 
nomadic tribal communities, family peasant farms, 
revived in recent years. Besides, there is a 
consistent narrowing of the territory populated by 
indigenous peoples of the North (according to the 
results of Russia's population census of 2002 their 
concentration happens mainly in the places of 
traditional residence. This is characteristic for 
80.4% Dolgans, 70.4% Chukchis, 66% Evenks, 
63.7% Yukagirs, 59.4% Evens of Yakutia), 
correspondingly, and the reduction in the area of 
their traditional nature use. According to the 
specialists, the program of returning the settlements 
abandoned uring the Socialist years into the active 
social and economic circulation, also continues to 
be problematic.
2. The purpose and research problems 
      The main purpose of the work is the analysis 
of problems existing in the ethnoeconomic and 
 sociocultural spheres of life of Yakutia's indigenous 
peoples in the context of  modern transformations. In 
this connection the following tasks have been set for 
research: 
      - to study the condition of different types of 
economic activities of Yakutia's indigenous peoples 
as the basis for the preservation of their traditional 
nature use and sociocultural values, as well as their 
main source of income; 
-to identify the level of ethnosocial 
destruction — unemployment, poverty, growth of 
deviant behavior, degradation of rural settlements, 
etc.; 
-to analyze the process of marginalization 
of mass consciousness regarding the fundamentals 
of the future development of Yakutia's indigenous 
peoples.
3. The research background 
      The search for the strategy of survival of 
Yakutia's indigenous peoples in the context of 
modern transformations must be based on clear 
criteria for defining challenges undermining the 
economic foundations of their life activities, as well 
as threatening to bring havoc into the existing 
sociocultural orientations. 
      As is known, each ethnos determines and 
enforces its own strategy of survival, considering 
both resource potentials of its habitat, and the 
actual tasks of the preservation of sustainable 
nature use and sustainable development of 
traditional kinds of economic activities. In
accordance with them, the economic behavior of 
Yakutia's indigenous peoples has always been 
dictated by reasonable needs, the basis of which is 
formed by the necessity of continuous balance in 
the system  "Human-Nature-Society". However, 
due to the dominance of the "national economic" 
management in the economic life of the country, 
aggravated by the transfer to market relations in the 
post-Soviet period, there is a considerable 
expansion of the levels of ethnosocial destruction. 
      In the author's opinion, in theconditions 
of liberalization of economic relations and 
progressive globalization,  Yakutia's indigenous 
peoples face the following dilemma: either to 
remain a relict, isolated from the market expansion, 
or, relying on their own potentials and resources, 
and not so much the natural ones, as the resources 
of institutional-mental character, to make greatest 
efforts to build themselves into the common logic 
of  civilizational development with the use of 
traditional institutions and cultural-historical 
traditions. According to the example of Japan, 
Korea, Thailand and others, institutions of 
communality, transformed with the preservation of 
ethnical and sociocultural values, have become an 
important factor of mobilization of national energy, 
with the help of which tasks of sustainable 
economic development have been realized. 
      In this connection, it should be noted that 
over the  20th century different forms of economy 
were used in Yakutia: from collective and Soviet 
farms to private businesses and small 
entrepreneurships. However, the inertia of 
territorial-communal mentality has always been 
attracted towards collective-group form of labor 
activities and life, rejecting the individualism of 
private ownership, characteristic of Western 
institutions. This circumstance can explain the fact 
that collective and Soviet farms gained almost 
overall support of Yakutia's indigenous peoples, 
since they corresponded on the whole to the 
traditional stereotypes of labor and economic 
activities of Yakutia's indigenous peoples. In 
contrast to the Soviet period, market relations 
formed nowadays are not compatible with the 
traditional institutions, calling for mutual help, 
collectivism and attitude towards tribesmen as 
associates in the process of struggle for survival in 
the non-standard natural climatic conditions of 
Yakutia. That is, the indigenous peoples are 
characterized by different values, than the 
individualism of private ownership imposed by the 
market economy. 
      As a matter of fact, today we can speak of 
the adaptation of Yakutia's indigenous peoples to 
the modern world, which is increasingly becoming 
the space of "post-economic", postindustrial 
society.
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4. The international collaborative efforts 
   of the project 
     With the aim of the adequate reflection of 
the tendencies of socioeconomic development of 
the Arctic region's indigenous peoples in the 
modern period, it is deemed necessary to conduct 
comparative research or exchange of current 
scientific information.
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                             Abstract 
Nature and environment of the indigenous peoples will be damaged by the technogenic 
influence in conditions of globalization and prospects of development of oil and gas deposits 
in Yakutia. Therefore it is necessary to adopt proper laws, protecting the interests of the 
people of the Sakha Republic (Yakutia). However, there is a deviation from the democratic 
principles in the Russian authorities' policy in the regions. The federal center essentially 
curtailed the powers of the Sakha Republic (Yakutia) in the field of economy, as a result 
Yakutia became conomically dependent. 
Proceeding from this, the main aim of the research is analysis of the legal bases of the 
political system safety of the Sakha Republic (Yakutia) in conditions of globalization. 
  Problems: 
   1. Consideration of tendencies of development of the Russian political system in 
conditions of globalization. 
  2. Finding out the modernization potential of the republic's political system for challenges 
of globalization. 
  3. Working out the practical recommendations on improvement of safety of the political 
system of the republic. 
Practical recommendations on effective modernization of the republic's political system will 
be worked out on results of the research to achieve its safety in conditions of transformation 
of the Russian federalism and globalization. 
Key words : legal base, political system safety, globalization
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                             Abstract 
The Formation and development of local self-government in the Republic of Sakha (Yakutia) in 
context of Modernization of political system of Russia. The Formation and development of local self-
government in the Republic of Sakha (Yakutia) is one of the urgent sociopolitical problems which 
decision in many respects its future development depends on. Certainly, the given process cannot be 
outside a field of general process of the state construction in Russia, and also in a separation from 
other directions of development of the Russian statehood On a background of the complex sometimes 
inconsistent processes of global reforms in the various spheres of a public life which happen in 
Russian Federation and directed on the organization of its new political system, problems of authority, 
democracy, government and self-government are of special importance.
1. The urgency of research 
Formation and development of local self-
government in the Republic of Sakha (Yakutia) is 
one of the urgent sociopolitical problems which 
decision in many respects its future development 
depends on. Certainly, the given process cannot be 
outside a field of the general process of the state 
construction in Russia, and also in a separation 
from other directions of development of the 
Russian statehood On a background of the complex, 
sometimes, inconsistent processes of global 
reforms in the various spheres of a public life 
directed on the organization of its new political 
system, problems of authority, democracy, 
government and self-government are of special 
importance. The degree of their development 
testifies the quality of formation of a legal state. 
Formation of local self-government in modern 
Russia is one of vital needs and priority problems 
of the state political reform. It is the long and 
difficult process demanding overcoming of the 
whole complex of difficulties of formation. 
The urgency of a theme of research is caused by 
several factors. 
      First, as it is expression of national will 
known, local self-government is the integral 
element of a civil society making possible full and 
effective. In its basis the principle allowing 
effectively to combine interests of the citizen, local 
community, structures of a civil society and the 
state is incorporated. Thus, local self-government is 
one of means providing an optimum level of 
mutual relations of the state and a society. As the
major political institute of any society it acts as one 
of significant factors of achievement of political 
stability. 
      Second, in conditions of modern Russia 
local self-government began to play the important 
social and economic role, in particular, in sphere of 
rendering of services to local community, 
developments of economic and social potential of 
local community, adjustment of horizontal 
connections in a society, etc. Thus, representing 
itself as the lower level of authority, local self-
government should possess all completeness of 
authority in the given territory and, accordingly, 
bear the full responsibility within the limits of its 
competences. 
      Third, local self-government is connected 
with democracy and federalism. The constitution of 
the Russian Federation defines in many respects 
essence and guarantees of local self-government 
which represents form of public authority close to 
problems and needs of citizens, local, ethnocultural, 
social and other conditions. Local self-government 
is a primary part of federal relations. It is necessary 
to bring a principle of differentiation of subjects of 
conducting and powers up to this level, local self-
government as the working Constitution of the 
Russian Federation provides an opportunity of 
investment with imperious powers of institutions of 
local government, and it is realized in the new 
Federal aw  .N2131  «About the general principles of 
the organization of local self-government in the 
Russian  Federation» from October, 6, 2003. 
Problems of local self-government are in its legal
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and practical mutual relations with the subject of 
Federation where many things are not taken into 
account. Besides the process of new centralization 
naturally following from a policy of strengthening 
of the Russian statehood, conducted by the Russian 
Federation President V.V.Putin, leads to that the 
subject of Federation cannot "take" or "elicit" 
already anything "from above", and as it is 
stipulated by the Constitution, should solve affairs 
subordinated to in independently and responsibly. 
In these conditions putting in order, subjects of 
federation try to expand the  imperous opportunities 
due to local self-government. It means, the 
probability of display of tendencies of alienation of 
the citizen, civil communities from Authorities. But 
local self-government should answer a question 
 «how to create worthy and comfortable conditions 
of a life. And the most important is - how to 
involve people in the decision of these problems 
how to wake their initiative and to support their, 
own undertakings and their own  initiatives». 
In its turn, local self-government can be the active 
beginning in system of the federal relations 
providing its balance as it is local authorities and it 
is interconnected to authority of subjects of the 
Federation. The authority depends on their federal 
status. The status despite of formally proclaimed 
principle of equality, is not identical. In the Main 
law of the country inconsistent norms and 
principles are incorporated. On the one hand, all 
subjects of Federation are declared equal in rights, 
on the other hand, all of them have different status. 
Some are the sovereign states with their 
constitutions and the state attributes, others are 
allocated considerably more modest rights, not 
having neither the state attributes, nor 
corresponding opportunities. It is necessary to take 
into account national aspect of federal relations. 
However, there should be rationality, instead of 
extreme measures: from aspiration to the unlimited 
sovereignty of "national" republics up to full 
ignoring this sovereignty, both in republics, and in 
other subjects of the Russian Federation. It is 
represented, that the required compromise can be 
found on a way of "counter" reforming "from 
below" - in development of local self-government 
which is called to realize, on the one hand, interests 
of local, including ethnic communities, and on the 
other hand - to become the natural restriction of 
intervention of bodies of the government in local 
affairs. Therefore today creation and development 
of effective municipal government is of priority
value in optimization of all control system in 
Russia. It is connected with the following factors: 
- Need for the further democratization of all 
spheres of a life of the Russian society, 
achievement ofbalance of nation-wide and regional 
centralization with redistribution of imperous 
powers and resources between Federation, regional 
structures and local self-government (municipal 
formations); 
- Necessity to balance interests and relations of 
federal, regional and municipal power structures; 
- Necessity of improvement of quality of a life of 
the most part of the population of municipal 
formations; 
- Urgent need of use of potential of self-organizing 
and self-government of the population within the 
framework of municipal formations. 
      However, in spiteof the fact that in the 
modern Russian state local self-government is 
declared as the tool of close interaction with the 
population and uses of public control over authority, 
in practice it remains an appendage of the 
government, destiny of arbitrariness of officials, 
instead of expression of activity and self-organizing 
of local communities. The reasons of passive 
behaviour of the basic subject of municipal system 
- the population - are in directive character of 
formation of institute of local self-government, 
absence of close interaction between the authorities 
and the population, backwardness of territorial 
interest, etc. Though, local self-government has 
essential role in realization of one of the main tasks 
of the present to connect interests of the state, 
society and a person. 
Process of practical introduction of local self-
government in the Russian Federation is rather 
uneven because of the certain difficulties connected, 
first of all, with imperfection of the legislation, 
absence of democratic traditions in a society, low 
legal and political culture, conscious counteraction 
to development of local self-government on the 
part of authorities of the different level, insufficient 
financing, etc. 
Therefore, taking into account its role and a place 
in the decision of a question of transition of Russia 
to steady development and increasing of 
competitiveness of the country, development of 
local self-government is one of priority problems of 
the state construction. A condition of development 
of local self-government is presence of the 
common strategy of the state construction and 
representations about a role and a place of local
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self-government in systems of public authority and 
management of development.
2. The purpose and problems of research 
The purpose of research is definition of a role and 
value of institute of local self-government in social 
life and in modern system of a state system, and 
also the analysis of problems and features of 
development of institute of local self-government 
in Sakha Republic (Yakutia) on the basis of 
practical experience of realization of local self-
government. 
It is necessary for solving problems: 
- To define theoretical-legal bases of local self-
government and applicability of foreign 
experience; 
- To define historical preconditions of formation of 
local self-government in Russia and Republic 
Sakha (Yakutia); 
- To consider mechanisms of interaction of local 
self-government with the government concerning 
differentiation of powers and subjects of 
conducting; 
- To define the most basic problems of reform of 
the local self-government, being key for its 
development and a way of their decision;
- To reveal the basic tendencies of development of
local self-government in Republic Sakha (Yakutia).
3. International collaborative fforts 
In a political science development of a problem of 
local self-government bases on foreign experience, 
therefore comparative research of systems of the 
organization of local self-government abroad 
enables to reveal forms, positions and principles 
which can be used in modern Russian practice. 
Thus, formation of local self-government in 
modern Russia as a whole, and also in Sakha 
Republic (Yakutia) is a long and complex process 
which demands the account of many social, 
political, economic onditions, degrees of readiness 
of public consciousness, rates of change of 
mentality of the Russian citizens.
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                           Abstract 
Political System of the Sakha Republic (Yakutia):Problems of Safety and Perspectives of 
Modernization. In work it is planned to lead the analysis of a  modern condition of 
political system of the Sakha Republic (Yakutia) in close interrelation with problems of 
globalization and safety on a background of Russian federalism transformation. First of 
all, the author is interested in the question of conformity of a state system in Yakutia to 
the new political and economic requirements which are put forward by process of world 
development and efficiency of the government in the republic. It is planned to reveal the 
factors, promoting modernization of a state system of Yakutia. As a whole research is 
directed on development of proposals to increase efficiency of the government and the 
further modernization of the republic political system and strategy of its development in 
new political conditions.
1. The urgency of research 
  Today there is a reform of the whole system of 
state government in Russia, include power system 
of a region. 
  With stabilization of political situation in the 
country the problem of strengthening of the 
authorities becomes complicated by the internal 
factors among which globalization influences 
greatly. 
  In this connection the problems of national 
safety and safety of political system of some 
subjects of the federative country become actual. 
  This problem is actual for nationalterritorial 
formations of Russia such as the Sakha Republic 
(Yakutia). It, first of all, is connected with their 
dual condition in political system and system of 
law of the Russian Federation. 
  Peculiar geopolitical situation and geostrategic 
significance of Yakutia cause economic, political, 
historical and cultural interest, stimulating 
scientific study of the largest northern Arctic 
national political formation of Russia - the Sakha 
Republic (Yakutia). 
  2. The purpose and research problems 
  The basic purpose of work is the analysis of 
modern problems of political system of the Sakha 
Republic (Yakutia) in a context of maintenance of 
national safety and inclusion in world process of 
globalization. In this connection the author puts 
following problems for studying: 
  - the analysis of process and problems of 
transformation i Russia regarding mutual relations
between the Russian Federation and the Sakha 
Republic (Yakutia); 
  - to reveal specificity of modernization of 
political system of Yakutia, efficiency of the 
government and conformity of a state system of 
republic to new requirements in a context of 
actualization of globalization problems and 
problems of national safety; 
  - to reveal the factors promoting modernization 
of political system of the Sakha Republic (Yakutia) 
in new political conditions. 
  - to determine prospects of development of 
political system of Yakutia and to develop 
recommendations on modernization of a state 
system of the region. 
  3. The research background 
  Research of the current political system of the 
Sakha Republic is connected with study of 
transformation f the Russian federalism, change of 
political and legal status of subjects of federation, 
revision of mutual relations between the 
government of Russia and the government of 
Yakutia. 
  The author suggests to study of political system 
of Yakutia not simply within the limits of Russian 
federalism problems and national safety of Russia, 
but also from the point of view of a safety of 
political system of the region in conditions of the 
republic inclusion to world economic process. 
  Other aspect of work is revealing efficiency of 
the government in Yakutia which, first of all, is
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interfaced to the analysis of social and economic 
factors of the region development. 
  Besides, on the basis of the received results in 
research it is offered to reveal perspectives of
modernization of the republic political system 
taking tendencies of world development into 
consideration and to work out the practical 
recommendations for adequate influence on 
challenges of the current ime and creation of 
conditions of safety in sociopolitical sphere of the 
republic. 
  4. The international collaborative 
efforts of the project 
  The international cooperation i the project 
would promote integrated approach ofreflection of 
world development tendencies, an opportunity of
application of the comparative approach on the 
bases of analysis of experience of other Arctic 
regions and states.
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                                Abstract 
  In the first half of the XXI century there will be an intensive industrial development in the 
North-East of the Russian Federation of simultaneously two directions: extractive industry 
and new informational technologies. In conditions of labor power globalization this project is 
of great interest and urgency. Intensity and purposefulness effect, complement of migration 
groups cause social and demographic results of migration ot only in the North, but all over 
the world. Undoubtedly, additional possibilities will lead to display of many kinds and 
functions of the northern migration, thus, to increase of its social role. 
  These circumstances cause the aim of the project — discovery of the peculiarities of social 
role of the northern migration. 
  Migration processes always attract he researchers' attention. In condition of a sharp 
scientific discussion micro level of migration became an object for sociological study recently 
that is why there are no sufficient heoretical pproaches.
  Industrialization and globalization processes are 
directly connected with mass territorial mobility of 
people. There are two models of industrial 
development of area. The first model is settlement 
which is accompanied with more close interaction 
of the local population with newcomers and 
development of infrastructure. The second one is 
method of working in shifts which is characterized 
by mobility of migrants and their minimum contact 
with the local population. 
  Depending on place and time they practice these 
two models of industrial development of the area. 
In the North, particularly, in Yakutia, the first 
model prevailed uring the Soviet time. 
  As to theoretical elaborations, in 50-60s of the 
XX century the western sociological conception 
"industrial society" considered capitalism and 
socialism as varieties of one type industrial society 
after which post-industrialism came. From this 
point of view capitalism was only its early 
transition form, samples of which were European 
countries in the XIX — early XX centuries, and 
socialism was survival of early industrialism 
system which was "aggravated" by the remains of 
feudal relations and militarized system of life. 
  Next stage of industrial development supposed 
a cardinal change of the employment structure and 
dominance of the sphere of services which 
provided the population with jobs, decreased
unemployment, smoothed people's financial 
positions, etc. 
  Concept of social convergence was worked 
out in such foreshortening, i.e. the higher was 
industrialization level, the stronger was similarity 
of their social institutions, ways of labor 
organization, social structure, level of social and 
technical division of labor, mobile, urbanized 
labor power, etc. However, in practice transition 
to industrial type of development was not the 
same. In this connection, it should be 
distinguished a function and a social role of 
migration. 
  For example, reasons of uneven development 
could be difference of models of industrial 
development which were mentioned above. Thus, 
while during industrialization ofPolar Regions of 
Sweden, Norway and Finland they used local 
labor resources, the Soviet model of development 
of Yakutia was characterized by drawing 
migrants into it. To census of the population in 
1970, representatives of the indigenous 
population totaled 43.0% (Yakuts) and 2.3 % 
(minority peoples of the North). For comparison, 
to All-Russia census of the population in 2002, 
Russians totaled 41,2 %. Migration did a 
function of territorial and sectoral redistribution 
all over the country. As a result, intensive and
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spontaneous integration into the industrial sector of 
economy for the local population was delayed. 
  Such public division of labor in the republic and 
in the country led to uneven development of 
republics of the USSR. It was expressed in social 
stratification of the northern indigenous peoples, 
and also in differentiation of social infrastructures 
of some regions of the Soviet Union. Though there 
were cardinal political, cultural, social institutional 
changes in Yakutia, public riches were 
accumulated, as a whole level of education of the 
population was increased, etc. 
  Numerous migrants led to disturbance of 
balance of national ethnic, indigenous and non-
indigenous population of the republic. Thus, 
representatives of many ethnoses of the USSR 
came to Yakutia. Though Soviet model of the 
development of the North was characterized by 
difficult type of development and settlement of 
migrants, it did not led to great increase of the 
republic's population. 
  During the Soviet period the most part of the 
northern migrants belonged to a mobile contingent 
attractive factor for which was to earn much money 
during a short period of time. They did not want to 
stay in the North for a long time. They had 
comparatively low requirements of life conditions. 
The most part of this group of people had no their 
families. Another group of migrants wanted to have 
a sufficient length of service for the northern 
pension. Reaching old age, they also left for the 
European part of the country. Severe natural 
climatic conditions were repulsive factors for them. 
  Thus, redistribution function of migration in the 
Soviet period led to the increase of number of 
population in the republic. A part of newcomers 
was changeable because of high territorial mobility. 
Moreover, during the previous stage of 
industrialization the republic always received 
migrants from outside. 
  Level of newcomers' material wealth was 
higher than that one of the local rural population. 
They worked out a whole system of privileges and 
material stimulations to draw migrants into mining 
branch of industry, representatives of the local 
population had not right to use these privileges. 
However, even these measures were insufficient for 
migrants to take roots in the North. Differentiation 
on duration of stay and level of taking roots was 
observed. 
  As it was mentioned above, local population 
was not drawn into industrial sector of economics. 
So the local population could not compete with
newcomers in the market of labor in mastering of 
engineering technical professions. 
  The local population was integrated into the 
Soviet society through a system of education, 
having mainly a humanistic profile of 
specialization. Many technical professions were 
not available for them. 
  On the otherhand, the change of race ethnic 
balance of the population accelerated integration 
of the indigenous population into a dominating 
cultural environment, arrivals of teachers for 
specialized secondary and higher schools 
(corresponding Thigh School a University  -
Author) also promoted this. Thus, the northern 
migrants had an integrating social role. Though, 
such integration model had one-sided 
purposefulness, i.e. migrants themselves did not 
integrat into the local community. 
  Besides breach of race ethnic balance during 
a short period of time a mass arrival of external 
migrants changed the mono-ethnic cultural 
environment into poly-ethnic one that influenced 
on townspeople. 
  As a whole level of education was increased, 
representatives of mass professions with high 
qualification appeared. A part of the local 
population, which moved into towns, became 
bilingual, increased their communicative 
competence, being in constant contact with 
representatives of other ethnic culture, and 
married them. 
  A main part of the indigenous peoples lived in 
rural localities and kept a traditional way of life. 
Though the process of "sovietization" was done 
through Russification of representatives of all 
ethnoses, living in the USSR, rural population of 
the republic used their own native language in 
their everyday life. Rural population had a 
comparatively lower level of communicative 
competence, being in small contact with other 
ethnic cultural environment and its 
representatives. 
  A tendency of rapid loss of their traditions 
was observed among the townspeople. Obviously, 
their social and labor activity in the field of 
integration into other ethnic community was 
higher than among the rural population. 
  Urbanization process in Yakutia had specific 
features. Thus, before industrialization there was 
only one city, its center Yakutsk (it was 
established in 1632). As a result of infrastructure 
development, industrial cities and towns 
appeared where there was a dominance of
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migrants: the Mirny city appeared in the west 
(1963), Aldan (1939) and Neryungri  (1975)  — in the 
south. 
  Local population was involved in the 
urbanization process only at early 90s of the XX 
century. Not only social political transformations, 
but also newcomers' rapid migration streams out of 
the republic provoked this wave. External migrants 
left towns, thus making places for work available 
for the internal migrants, sold their houses, 
increasing a market of more available prices for 
houses. In connection with transition from planned 
economy to market relations a segment of self-
employment appeared as a result of sphere of 
services widening. It should be noted that the local 
population war concentrated in Yakutsk, center of 
the republic. 
  To existing typology of cities, Yakutsk can 
belong to poly-functional cities, because it is an 
administrative, scientific, educational and medical 
center of the republic. The population of this city is 
above average in the northern latitudes. 
  By the population mixtureYakutsk is a "rural" 
city, which has a rural origin and rural essence. The 
level of city improvement and telephonization falls 
behind one of the industrial cities Neryungri. A 
recreative sphere is not that developed in Yakutsk. 
Developing urban functions, it preserves preceding 
rural features in its buildings (for example, 
traditional private houses), architectural building 
planning and way of life of its people. To 
sociological opinion poll in 2005, 41.5 % of 
respondents were born not in Yakutsk, from which 
39.8 % was the former ural people. 
  It is known that migrants from villages for a 
long time keep many indications of the rural way of 
life, so city ruralizing takes place. An attractive 
factor for rural young people is continuation of 
their education in the city. The market of labor and 
apartments, variety of recreation activities are also 
attractive for young workers—migrants. 
  One of the peculiarities of Yakutsk is its 
extremely "frozen" rate of development in contra-
diction to other cities and of the country during the 
Soviet time and its "explosive" construction in 
post-soviet period. First, today there is demolition 
of old buildings and construction of new 
comfortable administrative, business and trading 
centers in the city. Though, construction boom is 
observed in many cities of the Russian Federation, 
but in the past there was no such scale 
constructions in the republic, cardinally changing 
the old "face" of the city.
  Second, obviously, construction of individual 
houses in the suburbs and in outlying districts of 
the city became a result of such phenomenon. On 
the one hand, its reason was a lack of apartments 
because of a lot of internal migrants, on the other 
hand, unattractive and ramshackle old buildings 
induced rich people to build their own houses of 
higher comfort in suburbs. Those who cannot 
buy apartments even in the second-hand market 
build more simple houses of traditional type. 
This is another confirmation of "rural 
appearance" ofYakutsk. 
  As a resultof such construction there is a 
peculiar modern "post-urban" type of 
resettlement of Yakutsk. As researchers consider, 
this is a law of urbanizing process which will 
lead to formation of new systems of settlement 
and more improved way of life — comfort as 
isolation on your own plot. Such type of 
settlement is more organic to the northern 
climatic conditions. Thus, internal migration 
increased a part of the indigenous peoples in the 
city of Yakutsk, bringing it the elements of 
traditional way of life. 
  As a conclusion, it can be compared a social 
role of two kinds of migration: 
- In the Soviet period the use of redistributive 
function of external migration promoted ivision 
of labor to its ethnic indication. There were two 
types of population in Yakutia: newcomers and 
natives. As a result, social demographic structure 
was divided into two parts by its ethnic 
indication and by "native — newcomer". 
Moreover, the first one predominated in numbers. 
- Such correlation accelerated the process of 
integration of the northern peoples into the 
dominant culture, it increased their 
communicative competence, a part of them 
became bilingual. 
- The local population incorporated in 
industrialization through the system of education, 
preserving their traditional subject of labor. 
- Migration behavior of the northern people is 
different by high territorial mobility that 
promotes development of poly-ethnic ulture. 
- Internal migration is concentrated in the city of 
Yakutsk and promotes ruralization, preserving 
national traditions in the center of the republic, 
and acts against cultural assimilation. 
  The model of development in Yakutia is 
characterized by a change of race and ethnic 
balance in favor of migrants. It can be a subject 
for study to deepen a concept of essence and
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laws of social function and role of migration in 
those regions where there are similar relations.
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 The  past few decades have seen some world 
processes that dramatically change the situation on 
Earth. Due to the disappearance of the socialist 
system on the world scene, disintegration of the 
USSR and dominance of capitalism on the global 
level, there has come a new time of the formation of 
a new system of world order, accompanied by 
instability, imbalance of world forces. 
  Under these conditions, some positive role can 
be played by international cooperation based on 
international law and directed at the strengthening 
and developing of intercivilizational ties, equitable 
partnership among different countries. 
  Recently, the attention of the world community 
is more and more often drawn to the Arctic, 
including countries and peoples of different 
continents. In this area international cooperation has 
also been developing rapidly enough, necessity and 
possibility of which was preconditioned by the 
following factors: the special geographic 
high-latitude circumpolar location of the Arctic, 
common interests of the Arctic states and ethnoses; 
problems of environmental protection, use of 
natural resources and aquatic areas, rights and 
position of the indigenous population. 
  In the 1980s-1990s, the militarization of the 
Arctic parts of the planet, the confrontation of the 
USSR and the USA, predominant development of 
bilateral relationships between the Arctic states 
were changed by the formation of the system of the 
Arctic international cooperation, affecting the legal 
status of the maritime spaces, exploration and use of 
bioresources, condition, preservation and 
development of the Arctic indigenous peoples, wide 
range of scientific research, the ecology of aquatic 
areas and land, development of economy and 
transportation, extraction and transportation of 
energy resources, coordination of various processes 
and forms of activity, etc.
  Especially interesting are the untraditional 
manifestations, features of this process, showing the 
possibility of new prospects in the cooperation of 
countries, different in social system, ethnic 
composition of the population, level of 
development, culture, etc. 
  One of the characteristics, that have greatly 
influenced the dynamics, nature, direction of 
international cooperation in the Arctic in the 
 1980s-1990s, was the new understanding of the 
formation of new concepts of the importance of the 
area for the humanity. Public officials, 
representatives of the authorities, business and 
diplomatic circles, scientists have emphasized the 
integrity of all systems of the Arctic (atmosphere, 
lithosphere, hydrosphere, biosphere) and their 
connection to different processes on the planet; 
formulated the status of the Arctic as the material, 
fuel, territorial pool of the planet, that the 
harmonious development of the Arctic zone is 
directly linked to the preservation and development 
of the indigenous ethnoses, that the ever-growing 
consumer importance of the Arctic requires radical 
improvement of technologies, etc. Representatives 
of different social circles have developed concepts 
of the role of the Arctic in the global natural and 
social space, of the objective conditions of the 
international cooperation in the Arctic zone, its 
main trends and mechanisms of implementation. 
  A special phenomenon of the last decades of the 
past century was the strengthening role of the Arctic 
indigenous peoples in the international cooperation. 
The evidence of that is the consultative status of the 
Inuit Polar Conference and the Council of Saami n 
the UN Economic and Social Council; the work on 
a permanent basis of the Regional Working Group 
on the issues of the Barents Sea indigenous peoples; 
the integration of the indigenous Arctic peoples in 
the international cooperation process with the
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framework of the Arctic Strategy of Environmental 
Protection; the creation and work of the Arctic 
Summit — regularly functioning forum of 
indigenous peoples; the "permanent participant" in 
the Arctic Council status for the Arctic indigenous 
ethnoses (the Circumpolar Conference of Inuits, the 
Council of Saami, the Association of the Native 
Minorities of the North, Siberia and the Far East of 
the Russian Federation) and others. Documentary 
materials how that the Arctic peoples are becoming 
one of the active forces of the international 
cooperation i  the Arctic. 
  One of the priorities in the international
cooperation has become the work to create the 
sustainable development regime of the Arctic, to 
solve the ecological issues in the continental zone 
and the Arctic maritime environment, to understand 
the importance of the Arctic waters for the life of 
society. It is these questions that were in the focus of 
attention of meetings of the Arctic states' 
representatives, international symposia, the World 
Congress of 1996, the activities of the International 
Union for the Protection of Nature, the Arctic 
Council's Working Group on the Preservation of the 
Arctic Maritime Environment, the World 
Commission on the Protected Areas.
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  The Arctic region, richest in its natural resources, 
forming the main part of Russia's budget, is at the 
moment in the deepest socioeconomic risis. The 
sharp worsening of the economic situation in the 
region during the post-Soviet period caused by the 
cuts in state funding and inefficient organizational 
and managerial reforms led to the fall in the living 
standards of the Northeners, aggravation of social 
problems in the region. The negative changes are 
taking place in a region with heaviest natural and 
climatic conditions, significantly removed from 
main industrial centers of the country, with specific 
ethnodemographic and sociocultural problems. 
  A big concern is caused by the marked tendency 
over the last two decades of growing inequality in 
living standards, income levels, education, among 
the residents of the Arctic and southern (central) 
regions of the country. This inequality felt even on 
the level of a single region — the Sakha Republic 
(Yakutia) is not only decreasing but has become a 
steady trend. Indigenous peoples of the North have 
found themselves in an especially distressful 
situation. The inconsistent and sometimes 
ill-considered policy of the state in the years of 
intensive industrial development had known 
negative effect on these peoples. New misfortunes 
added to old ones. The spontaneous growth in prices 
for industrial goods, production means, 
transportation costs, the collapse of the centralized 
supply system, veterinary and zoocultural service, 
inconsiderate structural reforms led to the 
catastrophic decline of the agricultural and trade 
economy. An especially hard blow was dealt to the 
traditional industries, first of all, reindeer breeding, 
which was reduced in the North-East of Russia 
dramatically. 
  The demographic problem still poses a serious 
problem for the whole of Russia's North-East. The 
sharp outflow of population in the early 1990s due 
to the closure of most mining enterprises led to the 
liquidation of a large number of settlements in the 
north part of Yakutia, Chukotka and Magadan 
Region. At present the partial reanimation of 
mining industry enterprises and creation of new
industrial productions in the southern part of the 
region again faces a serious problem of lack of 
skilled workforce, which is still planned to be 
compensated through the import of workforce from 
outside the North. 
  The concern of the world community, certain 
measures to support he indigenous peoples of the 
North, taken on all-Russian and regional evels, has 
to some extent softened the most negative factors of 
the transitional period for some categories of the 
Arctic population. However, one must admit that 
the real mechanisms ofprotection and adaptation of 
the population of the northern regions of 
post-Soviet territories have not been fully 
developed. To do this, in the first place, there should 
come a serious cientific understanding and study of 
the most important indicators of the social 
wellbeing of the population, the development on 
this basis of balanced programs of the region's 
development. 
  The main goal of the proposed project to study 
human potential of the Eastern part of the Russian 
Arctic is the research into the condition of the 
human resources on this territory, their standards of 
living, the analysis of the balanced life activity, 
identifying the most optimal perspectives of the 
region's population. The tasks of the projects are: 
systematization f data on the modern demographic, 
socioeconomic, sociocultural and ethnocultural 
development of the region's population; studying 
the influence of the transport and industrial 
development on the habitat, traditional economic 
systems, lifestyle of the indigenous peoples; the 
study of the possibility to preserve the cultural 
heritage of the Arctic peoples in the era of 
globalization. These tasks are proposed to be solved 
in the process of multidisciplinary field and 
laboratory research, which will include the 
synthesis and analysis of published and archived 
data, statistical sources, collection of field materials 
in the course of ethnographic and folklore studies, 
sociological research (questioning, expert 
interviews, etc.). The project will bring about a full 
social portrait of the population of the Arctic zone
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of North-East Asia on all parameters of its life 
activities, examine the dynamics of the ethnosocial 
processes in the region under the conditions of the 
world globalization and modernization of the 
Russian society. The project participants are 
prepared to consider all proposals for cooperation 
from scientists of different countries involved in 
similar research in other regions of the Arctic.
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Abstract
   The XXI century has already been called the Asian-Pacific era. Will Russian Far-East regions be 
able to take advantage of their proximity to the area and successfully integrate into it? Russian policy 
concerning Asia lacks activity, state support of economic relations, and coherence to the schemes of 
regional cooperation and security. In connection wit this,  'The New Developing of the Far-East', 
aimed at its social and economic development, gets more appeal. It is vital to intensify and enhance 
the quality of trade. In mid-term perspective this may be reached by expanding energy cooperation. 
The majority of Asian-Pacific countries are in desperate need of energy carriers and they tend to 
consider Russia a potential reliable partner. Russia needs to strive towards intellectual export to 
Asia. Smart allocation of profits from energy carriers export o Asia will enable Russia strengthen its 
position in human resource development and gradually become a new  'intellectual donor'. Making a 
new policy with respect o Asian countries demands transformation of external policy thinking, 
traditionally focused in European and Atlantic region. Russia needs to stop considering Asia 
somewhat alien. There is a urgent need in promoting contacts with the political leaders of the Asian-
Pacific Rim countries, joint forums, conferences and scientific and political events. Contacts in a 
civic level are of no less importance. Here, help may be lent by guiding of the traditions of good 
terms, absence of prejudice towards Moscow (shown by some countries of Central and Eastern 
Europe), and the fact that a significant number of present political leaders obtained education in the 
former Soviet Union and Russia. Another factor helping should become the civil societies. One way 
of encouraging these organizations may be state support of such projects.
  Russia slowly, but truly leaves geopolitical 
crisis, connected with disorder of the USSR. One 
of the main ways of returning Russian states on a 
world scene as great power is dynamic 
development of its east territories. It speaks the 
following factors: 1) irreversible displacement 
of an epicenter of global development in APR; 
2) creation of the transit zone complicating an 
output of Russia to the Western Europe and 
promotion of NATO on the east; 3) presence of 
huge natural resources in Siberia and in the Far 
East. 
  On east vector of development of Russia as 
anywhere, we are integrated Internal and 
external interests, as without economic progress 
not can be a strong basis for our policy in this 
region. Grow into integration processes in APR 
we can only on ways economic rise of regions of 
the Far East, which is them modernizations. 
However for this purpose huge efforts are 
required. Here objectively dominates focal
population, a friable infrastructure, a zone 
extreme agriculture. Therefore development of 
these territories It is impossible to trust only to 
the market. The state is obliged to plan 
development Productive forces in the Far East. 
For this purpose it is necessary strictly the 
scientific program of revolutionary character. 
Unfortunately till now there is no deeply worked 
scientific strategy of development east territories. 
Though still in 1967r. In the Central Committee 
of the CPSU it has been developed complex the 
social and economic program of rise of 
productive forces, Perfection of a way of life of 
inhabitants of this region, creation by it 
concessionary terms during development. 
  Today as prime adaptable measures on new 
development East regions and painless 
integration in APR it is possible to offer the 
following: 
  1) legislative registration of Far East 
economic region;
199
  2) creation of the federal ministry on 
development of east territories; 
  3) introduction in structure of the 
government of the special posts supervising 
questions East vector internal and foreign policy. 
  In the strategic plan it is necessary to be 
guided by construction new the 
  economies which are based intellectually 
high technologies. While the Far East will be 
perceived only as a raw-material base, yet 
intellectualization of economic activities will be 
achieved, prospects of our region will be 
ordinary-looking. Thus, research of geo-
economics potential east territories, in particular 
SR(Y), has exclusively great value for 
strengthening of the Russian statehood and 
dynamical integration in APR. At the same time 
studying of process of integration through a 
prism of globalization demands development of 
the concept of dialogue of civilizations as 
adequate the answer to global calls of time 
(ethnological-confessional, geopolitical, 
economic, cultural). Specificity extensive the 
region, including first of all cultural-civilization 
A variety and methods of development, allows 
to fulfill here some kind of Model of complex 
strategy of maintenance the inter-civilization 
consent in the world. For us it is extremely 
useful to understand  «the Asian  face» 
globalizations, attentively to investigate a 
phenomenon of  «soft» occurrence in the global 
world of Japan and China which during century's 
policies adhered  «Self-isolation» from other 
world. The civilization context of integration 
can give a powerful impulse for fruitful 
cooperation in scientific sphere. Information 
interchange in to this area would promote 
development on a humanistic basis new
paradigm of knowledge of promptly developing 
world. On ours sight, it is necessary to separate 
from primitive Europe-centric, Which conducts 
mankind to unification of all spheres of ability 
to live Societies and to creation of the 
monopolar world. We are convinced, that today 
It is desirable to be guided by east political 
traditions, capable to save the world from 
ecological and moral accidents. It is obvious, 
that in APR absolutely new alternative model is 
created Interactions of the civilizations, basing 
on originality cultural-historical traditions. Asia 
shows high stability to a different sort to the 
crisis phenomena, confidently goes a rate 
gradual economic modernization at preservation 
sociopolitical stability as major condition 
national life. 
  The Asian countries pay special attention to 
problems of safety, fairly believing, that solidary 
efforts in their decision should not messages to 
undermining their 
  Today Russia leaves a crisis transition period 
on stage modernizations. East vector of its 
development becomes priority. The main task  -
to find things in common with the countries APR 
in economic, but first of all in cultural sphere, 
that using the given potential, with the least 
costs to make new jerk to use of the adapted 
experience of other civilizations it is capable to 
consolidate people of the Russian state and to 
adjust understanding and cooperation with 
globalization the world. 
  We hope, that active interaction of scientific 
intelligence APR will create serious alternative 
of monopoly of westernized liberal ideas also 
will provide scientifically proved approaches to 
the further successful integration of the future 
epicenter of global development.
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                            Abstract 
Recently, persistence mechanisms and dynamics of ecotones in high altitudinal and 
latitudinal areas have been greatly focused on. These transitional zones are very sensitive to 
environmental fluctuations and therefore impacts of climate change on vegetation can be 
pronounced. In alpine and mountain ecotones, vegetation has covaried with climate, mainly 
on temperature and precipitation, during the Holocene. Especially, global warming is 
drastically affecting snowfall regimes, which resultantly affects the growth duration and 
hydrological conditions for plants. In this study, by focusing on morphological characteristics 
of the two conifer species,  Abies  mariesii and A. amabilis, growing in several high-elevation 
snowy ecotones to less snowy forests in Japan and North America, this paper explains the 
importance to elucidate significant mechanisms of conifer growth under the influence of 
various snow regimes. This would infer the possible impacts of future snowfall regimes on 
the response of high elevation vegetation under changing climate.
1. Introduction 
  Recently, many studies are greatly focusing on 
dynamics and persistence mechanisms of ecotones 
in high altitudinal/latitudinal areas, e.g. timberlines 
and treelines (e.g. Germino et al. 2002; Kajimoto et 
al. 2002; Lloyd and Fastie 2002; Oberhuber 2004; 
Camarero et al. 2006). These transitional systems 
are highly sensitive to environmental fluctuations, 
especially the ongoing climatic change  (Korner 
1998; Theurillat and Guisan 2001; Grace et al. 
2002; Smith et al. 2003; Hinzman et al. 2005). 
Although several ecological differences are seen 
between arctic and alpine ecosystems, both are 
influenced by the changing regional climate (Lloyd 
and Fastie 2002; Walther 2003). 
  In high-elevation ecotones, uch as forest-tundra 
boundary and subalpine conifer-meadow parkland, 
many palaeoecological data suggest that vegetation 
has covaried with climate, mainly temperature and 
precipitation, during the Holocene (e.g. Haas et al. 
1998; Lynch 1998; Pellatt et al. 1998; Gavin et al. 
2001; Mazzucchi et al. 2003; Blyakharchuk et al. 
2004). Notably, International Panel of Climate 
Change has reported that mountain snow cover has 
declined uring recent decades (IPCC 2007). Snow 
regime, which affects growth duration and 
hydrological conditions for plants (Chapin et al. 
2005; Vajda et al. 2006), is one of major 
determinants for tree growth in the high-elevation
ecotones (Theurillat and Guisan 2001; Camarero 
and  Gutierrez 2002). Therefore, it is a requirement 
to elucidate actual responses of vegetation to the 
changing snow regimes in these sensitive 
ecosystems. 
  In a review on arctic ecosystems, Hinzman et al. 
(2005) recently noted that it is difficult to reconcile 
all of observed changes in physical and ecosystem 
processes to a simple response to the warming 
climate. However, it is of importance to gather 
more detailed observation on prominent processes 
to infer future ecosystem changes under the 
changing climate (Hinzman et al. 2005). Likewise, 
it is notable that, in alpine and mountain 
ecosystems, we have to pay much attention to more 
detailed relationships between environmental 
factors and ecosystem processes, such as actual 
snow effects on ecotone dynamics  (Kajimoto et al. 
2002;  Mori and Hasegawa 2007). 
 In our project, we aim to find the possible 
impacts of changing snow regimes on conifer 
species in the high elevation ecosystems. This 
would be useful to infer future alpine and 
subalpine vegetation responses to ongoing climate 
change. Specifically, this paper aims to explain the 
importance to elucidate growth and persistence 
mechanisms of conifer species under the influence 
of various snow regimes, by focusing on the two 
climax conifer species,  Abies  mariesii M.T. Mast
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and Abies amabilis  Dougl. ex Forbes, growing in 
several sites from snowy high-elevation parklands 
to less-snowy forests in Japan and North America.
2. Focal species 
 Abies mariesii is the predominant conifer 
species found in snowy subalpine areas on Honshu 
Island of Japan (Kaji 1982, Sugita 1992). In spite 
of its high snow-tolerance, development of A. 
mariesii forests is often strongly restricted in 
heavily-snowy subalpine sites (Kaji 1982), 
resulting from heavy snowpack, late snowmelt and 
poor drainage (Takaoka 1999). However, this 
species can still be found as scattered thickets in 
snowy habitats, such as conifer-meadow  parkland 
ecotones (e.g. Takaoka 1999; Kajimoto et al. 
2002). 
 Abies amabilis is one of major species in 
subalpine areas in Pacific Northwest of USA and 
coastal British Columbia of Canada (Franklin and 
Dyrness 1988; Klinka et al. 1992). This species has 
ability to grow in snowy environments (Klinka et 
al. 1992; King 1997). Abies  amabilis thickets can 
also be observed in the coastal snowy areas and 
parklands (e.g.  Zolbrod and Peterson 1999; Gavin 
et al. 2001). 
  It is also worth noting that, although A. 
mariesii is very different phylogenetically from 
other four Japanese Abies species (Tsumura and 
Suyama 1998), it can be classified in the same 
section with A. amabilis (Farjon and Rushforth 
1989). As a result, these two species have much 
ecological similarity, e.g. high shade- and snow-
tolerance and less drought- and cold-tolerance.
3. Subalpine ecosystems
3.1 Subalpine  parklands 
 In the subalpine zone just below the timberline, 
parkland, consisting of a mosaic of conifer thickets 
and meadows, is also a prominent ecotone, which 
is strongly regulated by environmental factors 
(Magee and Antos 1992; Peterson and Peterson 
1994; Schauer et al. 1998;  Mori and Hasegawa 
2007). In this alpine ecotone, late-persisting snow 
is one of primary agents to restrict conifer 
establishment and growth (Peterson and Peterson 
1994). Therefore, meadows, comprised of grasses, 
forbs and sedges, often develop on leeward slopes 
and concave sites, where deep snow depth and 
delayed snowmelt are conspicuous. On the other 
hand, conifers aggregate on raised microhabitats, 
where earlier snowmelt generally occurs (Brink
1959; Brett and Klinka 1998). As a consequence, 
clumps of conifer trees surrounded by meadow are 
often formed within the subalpine parklands. 
 Mori and Hasegawa (2007) noted that the A. 
mariesii clumps in the subalpine parklands on 
snowy mountains can be regarded as a marginal 
habitat of this species. Therefore, clarifying growth 
and persistence mechanisms of A. mariesii and A. 
amabilis trees in snowy parklands in each region 
(Japan and North America) are required to clarify 
the dynamics of high-elevation ecosystems.
3.2 Subalpine forests 
 Well-developed coniferous forests are well 
recognized in subalpine areas. Both the Abies 
species are a major component of these forests in 
each region (Lertzman 1992;  Mori and Takeda 
2004;  Mori et al. 2007). Because these forest 
ecosystems are generally less affected by snow, 
impacts of snow on tree species dynamics in the 
forests are not as profound as the parklands. But 
the information obtained in the less- or moderately-
snowy sites is often useful as reference to know the 
mechanisms strongly regulated by heavy snowfall.
4. Snow regimes and conifer species
4.1 Lesson from Japan 
 During the Last Glacial Age, Honshu Island was 
characterized by cold-dry, continental winter 
climate. Therefore, Abies veitchii Lindl., which is 
another cold-tolerant species and now found on 
subalpine areas near the Pacific Ocean 
characterized by the relatively continental climate, 
predominated during this period, while A. mariesii 
was a relatively minor species (Sugita 1990). 
However, with the warming climate of the 
postglacial period, mountain areas near the Sea of 
Japan got very snowy. This increased snowfall 
favored a northward expansion of A. mariesii into 
snowy regions (Sugita 1992). 
  Because A. mariesiijuveniles growing in snowy 
mountains are buried within a snowpack in winter, 
they are protected from winter desiccation. This is 
an advantage for less-drought tolerant A. mariesii, 
resulting in its persistence and regeneration i the 
snowy habitats. Instead, snow-buried trees are 
susceptible to mechanical damage, such as branch 
tearing and stem breakage, due to snow movement 
(Seki et al. 2005). Therefore, it is critical for 
juveniles of A. mariesii to endure these 
environmental stresses incurred by snow.  Mori and 
Hasegawa (2007) clarified this theory by
— 202 —
comparing A.  mariesii saplings growing in a 
moderately-snowy forest to those in a very snowy 
 parkland; the saplings in the snowy site were 
morphologically stouter to satisfy a mechanical 
cost imposed by heavy snow. This phenotypic 
variability contributes to the dominance of this 
species in snowy mountain areas on Honshu Island, 
Japan  (Mori and Hasegawa 2007). 
4.2 Lesson from North America 
  In the coastal North America ecosystems, A. 
amabilis is phylogenetically different from another 
subalpine Abies species, Abies lasiocarpa Nutt. 
(Farjon and Rushforth 1989). Like the two 
Japanese Abies species, A. amabilis is ecologically 
and physiologically different from A. lasiocarpa; 
e.g. higher shade-tolerance and lesser drought- and 
cold-tolerance in A. amabilis than A. lasiocarpa 
 (Zolbrod and Peterson 1999; Gavin et al. 2001). 
This species-specific attributes are closely related 
to postglacial fluctuations of A.  amabilis in the 
coastal subalpine ecosystems (Gavin et al. 2001), 
possibly reflecting its adaptation to the past 
climatic change. 
 Similar to its phylogenetically close species, A. 
 mariesii, evaluating variability of A. amabilis 
growth characteristics under various snow regimes 
is of paramount importance. In the Pacific coastal 
mountains, populations of A. amabilis have 
fluctuated with snow conditions such as snow 
accumulation and snow disturbances (Gavin et al. 
2001). Thus, it is likely that future snowfall 
regimes will have a strong impact on the response 
of this species to the changing climate. 
5. Implications 
 The information obtained from the different 
continents would lead to the generalization on 
conifer acclimation/adaptation to the marginal 
snowy environments. This may also enable us to 
infer future changes in ecological processes and 
biogeographical phenomena in these ecosystems. 
In reality, inferred effects of snow regimes on 
growth and persistence of conifer species are 
merely one aspect of biological complexity 
existing in the changing high-elevation ecosystems. 
However, we need to upgrade our understanding of 
the ecosystems under the changing climate. Each 
experimental nd observational study does have a 
significant contribution for biodiversity and higher 
level impacts on structure and dynamics of 
populations, communities and ecosystems (Walther 
2003; Hinzman et al. 2005).
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                            Abstract 
In a forest-meadow ecotone found in high elevation sites, where is characterized by 
heavy snow accumulation and prevailing winter wind, it is essential to clarify detailed 
ecological processes related to tree adaptation and/or acclimation to these harsh 
environments. In this study, we focused on structural variations of shoots and branches 
within a crown of dominating conifer species, Abies mariesii, in a high elevation ecotone 
on Tateyama Mountain Range in central Japan. A.  mariesii has two growth forms in this 
ecotone. For each growth form, we would describe the structural variability of 
shoot/branch properties within their crowns. Such variability is expected one of 
important characteristics toexplain the dominance of this species in snowy ecosystems. 
This study constitutes a part of the project "Possible impacts of changing snow regimes 
on growth and distribution of conifer species in high elevation ecosystems."
1. Introduction 
 Ecotones in high altitudinal and latitudinal areas, 
such as timberlines and treelines, are regarded as 
one of prominent ecosystems that are quite 
sensitive to environmental fluctuations (e.g. Chapin 
et al. 2000; Kittel et al. 2000; Hinzman et al. 2005; 
Keller et al. 2005). Many observational and 
experimental researches have been conducted to 
detect the responses of ecosystems to climate 
change (e.g. Wilmking et al. 2004; Danby and Hik 
2007). However, some plant scientists have pointed 
out an inconsistency among researches focusing on 
natural climate gradient and those on experimental 
methods (e.g. Dunne et  al. 2004). To integrate these 
researches accurately, we need to clarify more 
detailed ecological processes of each ecosystem. 
 Forest-meadow ecotones observed in the alpine 
and mountain sites are often characterized by harsh 
climate conditions. In these ecosystems, tructure 
and dynamics of vegetation are closely linked with 
snow regimes (e.g. Gansert 2004; Keller et  al. 
2005). 
 It is therefore essential to clarify detailed 
ecological processes related to tree adaptation 
and/or acclimation to these harsh environments (e.g. 
Cairns 2005). In this study, we focused on a 
dominating conifer species,  Abies  mariesii M. T. 
Mast., growing in a heavily-snowy, high elevation 
forest-meadow ecotone on Tateyama Mountain
Range in central Japan. 
2. Aims 
 In this forest-meadow ecotone, growth forms of 
A.  mariesii are variable. These growth forms are 
mainly classified under two categories; upright 
trees and dwarf trees. Upright trees have relatively 
straight trunks and their heights are over  10m. 
Dwarf trees have winding trunks and their heights 
are only 3-4 m, due to the suppressed growth 
conditions caused by the heavy snow. In spite of the 
conspicuous differences in both growth forms, both 
can be found within adjacent areas. The 
forest-meadow changes and accompanying changes 
in the growth forms of conifers are abrupt. 
 In unfavorable habitat, such as timberline 
ecotones, growth forms of trees influence the 
distribution of light and temperature within the 
crown, and also soil temperature beneath the 
individual (Hadley and Smith 1987; Cairns 2005). 
These effects of growth form keep needle 
temperatures to more optimal photosynthetic levels 
(Hadley and Smith 1987), resulting that their 
carbon balance is acquired (Cairns 2005). These 
previous studies uggest hat growth forms of trees 
closely linked with their environmental conditions. 
Therefore, it is likely that the ongoing rapid climate 
change cause fatal to trees within unfavorable 
habitat. Now, important questions are what is the
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determinant for growth forms of A. mariesii, and 
how upright/dwarf A. mariesii can maintain their 
crowns. 
 Mori and Hasegawa (2007) clarified the 
structural characteristics of A.  mariesii saplings, 
and then, they demonstrated that high phenotypic 
variability in structural characteristics of this 
species contributes to the dominance in their habitat. 
When we attempt o understand how trees as a 
ecosystem component would behave according to 
the prevailing abiotic environmental factors such as 
snow, it is effective to describe their structural 
characteristics, e.g. biomass allocation pattern of 
shoots and branches. In this study, to answer these 
questions, we focused on structural variations of 
shoots and branches of mature A.  mariesii formed 
upright and dwarf in the mountain forest-meadow 
 parkland. 
3. Strategies 
3.1 Study Site 
 The study site is located within Midagahara 
plateau (altitude 1910 m,  36°34'N,  137°33'E) of the 
Tateyama Mountain Range (highest peak 3015 m) 
in North Alps, central Honshu Island, Japan  (Mori 
and Hasegawa 2007). This plateau is gently 
west-sloping lava plateau (Fukai 1974) and 
generally poorly drained (Honda 1974). Peat, 
which is mainly composed of Carex spp. 
accumulates on this plateau with a depth of 40-100 
cm (Honda 1974). 
  Vegetation on the Midagahara plateau is 
characterized as an intrazonal boundary between 
forests and meadows (Honda 1974). Clumps of 
upright A.  mariesii trees grow on the slope, where 
is the edge of the plateau. While, thickets composed 
of dwarf A.  mariesii are scattered in flat place of 
plateau. Differences in the growth form between 
upright trees and dwarf trees are shown in Table 1. 
Surrounding meadows adjacent to the conifer 
clumps are mainly composed of grasses (e.g. 
Molinia japonica), sedges (e.g. Carex 
 blepharicarpa), and forbs (e.g.  Fauria  crista-galli), 
and often of dwarf bamboo grass Sasa  kurilensis 
(Honda 1974).
Table 1. Characteristics of upright trees and dwarf trees.
Upright tree Dwarf tree
Height (m) 
Height of 
 crown base (m)
11.783  ± 0.317 
3.447 ± 0.472
3.070 + 0.038 
1.623  0.072
Mean ± SE is shown.
3.2 Research Program 
 Previous study conducted in a well-developed 
old-growth forest showed that shoot properties of A, 
 mariesii mature trees clearly differ accordingto 
positions within their crowns  (Mori and Takeda 
2005), suggesting that shoot structure differences 
contribute to the maintenance of their crowns. 
Therefore, to clarify how the two growth forms of 
A.  mariesii can be formed and maintained in the 
snowy environment, quantifying structural 
variability of shoots and branches within their 
crowns is expected to be informative. 
3.3 Prospects 
 For upright and dwarf A. mariesii trees, we 
would describe the structural variability of 
shoot/branch within their crowns, suggesting how 
upright/dwarf A.  mariesii could maintain their 
crowns. Furthermore, we could estimate the extent 
to which the growth form of A.  mariesii would be 
originally constructed by intrinsic factor. Such 
information might enable us to understand the link 
between the growth form of individuals and the 
shoot/branch structures. 
 Then, we would compare such within-crown 
variations of upright trees with those of dwarf trees. 
Some differences between upright trees and dwarf 
trees would suggest how A.  mariesii could 
acclimate to their microhabitat, including snow 
accumulation. In order to predict the possible 
impacts of changing snow regimes on A.  mariesi, 
we need to describe the extent of the plasticity of A. 
 mariesi. 
 Adaptation in growth form is important for 
woody plants to survive within unfavorable habitat, 
such as timberline ecotones (Hadley and Smith 
1987). Furthermore, Cairns (2005) showed that 
growth form of trees is an important factor to 
consider when modeling the alpine treeline 
landscape. The difference in growth forms of A. 
 mariesii might be essential parts in the 
forest-meadow ecotone. To predict accurately how 
the forest-meadow ecotone would respond to 
climate change, it is needed to clarify constraint 
and plasticity of growth forms of A.  mariesii trees 
in marginal and unfavorable habitat. 
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Abstract
In snowy alpine ecotones, difference in soil drainage condition through topographical features 
have a significant influence on structure and growth pattern of plants growing in these 
ecosystems. The aim of this study is to clarify the soil drainage effects on fine root 
dynamics of forest-meadow ecotone in high elevation ecosystems. Fine root distribution and 
growth are investigated in two sites with contrasting drainage regimes in Midagahara 
forest-meadow ecotone (1,930 m) on Tateyama Mountain Range. The preliminary results 
showed that tree fine root turnover decrease in poor drainage condition. Thus, clarification of 
fine root behavior would be quite informative to enhance our ecological knowledge on plant 
and ecosystem itself there. Our project name is "Possible impacts of changing snow regimes 
on growth and distribution of conifer species in high elevation ecosystems".
1. Introduction 
  Ecotones such as timberlines and treelines, in 
high latitude and high altitude areas, are 
considered to be quite sensitive to climate changes, 
because they exist under harsh environments 
(Hinzman et al. 2005; Keller 2005;  KOrner and 
Paulsen 2004; Walther 2003; Rupp et al. 2001). 
However, it is not clear that how these ecotones 
will respond to the ongoing climate change, 
because of complexities in environmental factors 
(temperature, precipitation and snow) and in plant 
species responses (Hinzman et  al. 2005; Daniels 
and Veblen 2004; Dunne et al. 2004). In addition, 
we should point out that there is still limitation for 
understanding of vegetation found in these 
northern regions, and especially, less attention has 
been paid to ecological processes occurring in 
belowground (Arthur 1991; Jose et al. 2006). 
 In snowy alpine areas, soil drainage conditions 
caused by topographical features such as slope 
angle, have a significant influence on structure and 
growth of plants growing in these ecosystems 
(Keller et al. 2004; Gansert 2004). Especially, in
forest-meadow ecotones in the high-elevation areas, 
conifer-meadow  parkland is characterized by heavy 
snow accumulation and poor drainage (Takaoka 
1999). However, growth of roots is quite sensitive 
to oxygen shortage (Lieffers and Rothwell 1986; 
Francis et al. 2005; Jackson and Ricard 2003) and 
may be limited due to poor drainage conditions in 
snowy forest-meadow ecotones. Thus, quantifying 
structure of tree fine roots in these ecotones would 
be quite informative to enhance our ecological 
knowledge on trees and ecosystem itself there. 
 Our aim is to clarify the soil drainage ffects on 
tree fine root dynamics in snowy forest-meadow 
ecotones on high elevation ecosystems. This would 
contribute to infer dynamics of the high-elevation 
vegetation under the prevailing harsh environments 
such as heavy snow there. 
2. Strategies 
2.1 Study area 
 The study area is located in a subalpine 
forest-meadow ecotone, characterized by mosaic of
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forest and meadow, the Midagahara plateau 
(altitude 1910 m, 36°34'N, 137°33'E) on 
Tateyama Mountain Range. Mean annual 
temperature is 2-3 °C. Mean annual precipitation 
is about 3500 mm. Maximum snow depth is about 
5-7m. More detail site description can be seen in 
 Mori and Hasegawa (2007). 
 We established two plots with contrasting 
drainage regimes. The one (I-plot) is established 
within a conifer-meadow  parkland. I-plot is 
characterized by a poor drainage and heavy snow 
accumulation. The other (F-plot) is within a forest 
on gentle slope near I-plot, characterized by 
moderate drainage regime. A conifer species, Abies 
mariesii M.T. Mast., dominates in the two plots, 
together with several hardwood species such as 
Betula ermanii Cham. In I-plot, Pinus hakkodensis 
Makino. are also seen with a creeping form. Sasa 
dwarf bamboo is also seen as under growth 
vegetation i  the two plots.
2.2 Fine root distribution 
 It has been reported that there is root plasticity 
in response to interspecific interaction to avoid 
direct competition (Jose et  al. 2006), resulting in 
belowground niche separation. Such interspecific 
interactions define productivity and sustainability 
of the mixed forest ecosystem, little attention has 
received in the scientific literature (Jose et  al. 
2006). 
 In snowy subalpine cotone of the Midagahara, 
difference in soil drainage condition has a 
significant influence on structure of conifer species, 
hardwood species and Sasa. In this project, we 
focus on (1) belowground niche separation and (2) 
how interspecific interaction changes in different 
soil drainage regimes. So, we compare fine root 
vertical distribution between to plots, I-plot and 
F-plot, for conifer species, hardwood species and 
Sasa species. 
 Jackson and Ricard (2003) stated that shallow 
near-surface root distribution is one of the most 
important anoxia avoidance strategies for plants 
under poor drainage regimes and within flooded 
soil. Therefore, we hypothesize that fine roots may 
be aggregated around near-surface layer in the 
poor-drainage I-plot, resulting in high 
belowground competition ear the surface soil and
reducing productivity and sustainability of the poor 
drainage ecosystem.
2.3 Fine root growth 
  Root turnover is an important plant property, 
which affects root longevity and belowground 
resource acquisition (Gill and Jackson 2000). In 
high elevation ecosystems, despite root growth and 
activity is responsible for shoot functioning such as 
 stomatal conductance and photosynthesis  (Korner 
1998), less attention has been paid to soil 
drainage ffects on fine root growth. 
  In the  heavily-snowy,  high-elevation ecotone on 
the Midagahara  plateau, soil drainage regimes differ 
depending on topographical features, determining 
composition and structure of vegetation and growth 
performance of plants growing there. In this project, 
we focus on how fine root turnover in tree species 
and Sasa species responds to soil drainage regimes, 
by comparing their fine root turnovers between 
I-plot and F-plot. 
 We calculate root turnover by using following 
equation:
Root Turnover = BNPP  / Belowground  BiomassMAx 
with Root Turnover in units of  year-I. BNPP is 
annual below ground production, derived from the 
root growth mass in the in-growth cores (Jordan and 
Escalante 1980). Belowground  BiomassMAx is 
maximum standing stock, derived from sequential 
core sampling  (Bohm 1979). Initial sampling of the 
in-growth cores was conducted on Oct. 2005; the 
cores were buried for 1 year. Second sampling of 
the in-growth cores will be conducted on Oct. 2007; 
the cores will be buried for 3 years. Thus, these 
in-growth cores are planed to be buried for long 
terms (1 and 3 year), because root growth is thought 
to be very low in treeline plants (Gill and Jackson 
2000). Sequential core sampling will be conducted 
after the accomplishment of second sampling of 
in-growth cores, because sequential core sampling 
near the in-growth cores is destructive and may 
affect he root growth in the in-growth cores. 
 In the preliminary research, in stead of using 
maximum standing stock, we used standing stock in 
Oct. 2004 in the calculation of root turnover.
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2.4 Preliminary results and discussion 
 First year sampling of in-growth cores showed 
that root turnover of Sasa did not differ, while that 
of tree species differed between the two sites (Fig 
1). This suggests that fine root growth is inhibited 
in poor drainage regime, probably due to oxygen 
shortage (Jackson and Ricard 2003). Given that 
such lower allocation to fine roots might limit their 
uptakes of nutrients and water, poor drainage 
would be is one of the major factors inhibiting 
aboveground growth.
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Fig. 1. Mean fine root turnover  (±S.E.; n = 8 )  of  (a) Sasa 
species and (b) tree species in I-plot and F-plot. N.S.; 
non-significant differences (p > 0.05), *; significant 
differences (p < 0.05), according to Mann-Whitney U test.
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2.5 Conclusions 
 We presented an overview of our project to 
clarify the forest-meadow ecotone dynamics. The 
primary aim of this study is to clarify ecological 
processes found in belowground. Species-specific 
plasticity of fine root dynamics is a fundamental 
component for understanding the plant behavior 
and ecosystem function in these snowy 
high-elevation sites. Our preliminary results 
clearly showed that tree fine root turnover 
decreased in poor drainage regime, suggesting that 
aboveground growth is inhibited by low activity of 
fine root, perhaps owing to oxygen shortage in 
poor drainage regime. Together with the other 
study of this projects focusing on aboveground 
dynamics, quantifying structure of tree fine roots 
in these ecotones would contribute to infer 
dynamics of the high-elevation vegetation under 
the prevailing harsh environments such as heavy 
snow there.
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                           Abstract 
    An application of a new project "AFoPS Cooperative Research Network for Polar 
Climate Change Study" has been made for A3 Foresight Program of Japan Society for 
the Promotion of Science (JSPS). The project aims to conduct a cooperative r search 
on polar climate change including IPY 2007-2008 items by three polar research 
institutes in Japan, China and Korea.
1. Introduction 
   An application of a new project "AFoPS (Asian 
Forum for Polar Sciences) Cooperative Research 
Network for Polar Climate Change Study" (August 
2007  — July 2010) has been made for A3 Foresight 
Program of Japan Society for the Promotion of 
Science (JSPS). Based on agreement among JSPS, 
Korea Science and Engineering Foundation (KOSEF) 
and National Natural Science Foundation of China 
(NSFC), this program supports joint research 
conducted by researchers of Japan, China and Korea. 
The three countries (A3) work as consortium in 
advancing leading-edge research with an aim to 
establishing a top-level research ub in Asia. Three 
principal investigators of each country are Takashi 
YAMANOUCHI from National Institute of Polar 
Research, Zhoqian DONG from Polar Research 
Institute of China and  Ho-I1 YOON from Korea Polar 
Research Institute, KORDI.
2. Objectives of the project 
   Observationsin the polar regions play an 
important role in the study of global climate change. 
Polar research is indispensable in the study of global 
change, since the polar cryosphere includes the major 
system of climate change such as ice sheet dynamics, 
sea ice change, and many feedback mechanisms, the 
polar regions are extremely sensitive to the climate 
change and global change is amplified in the polar 
regions uch as a large temperature increase on the 
Antarctic Peninsula nd abrupt decrease of summer 
sea ice extent in the Arctic, and the polar regions 
possess records of climate change such as ice cores 
and sea bottom sediments. Objectives of the present 
project are to create a cooperative r search network 
among three Asian countries, Japan, China and  Korea,
and to execute polar research observations bythem. 
    To conduct a polar research  — Antarctic, and 
Arctic research observations  — and to produce fruitful 
results by three active and advanced countries, Japan, 
China and Korea, in cooperation will contribute to 
indicate a presence of Asian activities in the polar 
science community and to stimulate other Asian 
countries to initiate polar research. These activities 
will be effective measures to realize the perspective 
of Asian Forum for Polar Sciences (AFoPS) which 
has been organized to proceed an international 
cooperation i polar sciences within Asian countries 
leaded by three countries, Japan, China and Korea. 
These activities will also contribute just in time to the 
"International Polar Year (IPY) 2007-2008" 
(ICSU-WMO) which is to be carried out at the point 
of 50 years from the International Geophysical Year 
(IGY) which had led to the start of Antarctic 
Research Expeditions. These activities will make 
much for the support and progress of the Scientific 
Committee on Antarctic Research (SCAR/ICSU) and 
the Antarctic Treaty System which is a symbol of 
international harmony, and for the Asian contribution 
to a new international cooperative Arctic research 
under the initiative of the International Arctic Science 
Committee (IASC). 
    Threepolar research institutes in Japan, China 
and Korea, are responsible to conduct the polar 
research. Japan has started Antarctic research 
expedition in 1956/57 at IGY. Since then for these 
50 years, observations have been continued based on 
Syowa Station, and several fruitful results have been 
obtained, such as a discovery of ozone hole, a precise 
measurement of atmospheric carbon dioxide 
concentration, and a deep ice core drilling to 
elucidate climate change in 720 thousand years. In
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the Arctic, a research station has been established in
Ny-Alesund, Svalbard in 1991, and bi-polar 
observations have been conducted since then. These 
observations have been conducted by the National 
Institute of Polar Research (NIPR), from its founding 
in 1973 as an inter-university institute. Till the 
beginning of 1980s, Japan was the only country 
conducting polar research expedition and was one of 
the first twelve countries igned the Antarctic Treaty 
in 1959. China had started Antarctic research 
expedition in 1985 and settled Great Wall Station on 
the Antarctic Peninsula, established the second 
station, Zhongshan Station on East Antarctica in 1999, 
and continued wintering expedition. Polar Research 
Institute of China (PRIC) has been the center for 
these activities ince its establishment i  1989, and 
dispatched two international Arctic cruise in 1999 
and 2003. In 2003, a new arctic Yellow River 
Station has been settled in Ny-Alesund. Korea has 
established King Sejong Station on the Antarctic 
Peninsula nd started Antarctic research expedition i  
1988, and in the Arctic, settled Dasan Station also in 
Ny-Alesund in 2002. These activities are continued 
by the Korea Polar Research Institute (KOPRI) since 
its establishment i  2004. Directors of these three 
polar research institutes proposed an Asian 
cooperation in the polar research and resulted in 
AFoPS in 2004. These are the reasons to choose 
these three polar research institute for the present 
 project. 
3. Cooperative activities of the project 
    Three countries, Japan, China and Korea, 
cooperatively work at the production of research 
basis for the study on polar climate change, sending 
message to the international polar science community, 
and encouraging Asian countries in polar research. 
The research fields of the project are atmospheric 
change, sea ice and oceanographic change, ice sheet 
mass balance, climate change in the Quaternary, 
marine and terrestrial ecosystem change, upper 
atmosphere change and so on. The project will 
especially focus on conducting items proposed by the 
group in Japan, China and Korea, under the IPY 
2007-2008, which is to be carried out during March 
2007 and March 2009. To attain this aim, meetings 
of scientists hrough scientific symposia nd seminars, 
cooperative observations and research based on 
dispatching scientists to each other stations in the 
Arctic and Antarctic and to research vessels, and 
exchanging young scientists to make a short or long 
stay at each other institutes, are to be made. 
Networking for the study on polar climate change
will be accomplished through these activities. 
    The actual activities are as follows: 
- Cooperative r search: 
In respective fields of climate change, organize and 
proceed cooperative research. Major activities be 
exchange of sampling and analyzing methods, 
sampling in the mutual fields, sample analyses, data 
analyses, collaborative analyses, discussions and 
writings of scientific papers. 
- Cooperative observations: 
Carry out in collaboration those IPY 2007-2008 
projects which have been proposed by scientists in 
three countries, Japan, China and Korea. Originate 
and conduct cooperative observations and 
coordinated observations (campaigns) at observation 
platforms of each country such as stations and 
research vessels. These activities are also to be a 
new direction of Japanese Antarctic Research 
Expedition (JARE), which has accumulated fifty 
years of experience. 
    Antarctic stations, Japanese Syowa, and Chinese 
Zhongshan on East Antarctica; Chinese Great Wall 
and Korean King Sejong on Antartic Peninsula where 
global warming is noticeable. Arctic stations in 
Ny-Alesund, Svalbard, Japanese Rabben, Chinese 
Yellow River and Korean Dasan; in Longyearbyen, 
Svalbard including EISCAT facilities. Antarctic 
cruise on research vessels, Aurola Australis Japanese 
cruise in 2008/09 (JARE 50) and Japanese new ice 
breaker in 2009/10 (JARE 51); special research 
cruise in the Southern Ocean by R/V Umitaka (Tokyo 
Marine University) in 2007/08 and 2008/09; Arctic 
cruises by Chinese icebreaking research vessel 
Xuelong in summer of 2008 and 2009. 
- Scientific meetings: 
Scientific symposia will be held in three countries in 
turn (eg., Japan — China — Korea — Japan). Subjects 
of the first symposium are introduction of activities 
of each institutes, planning of new cooperative 
research items and developments of the project. 
Seminars in respective fields will be held on occasion 
in order to develop, discuss and proceed cooperative 
research. 
- Exchange of scientists: 
Send and receive scientists o and from each country 
for a long term from a month to year. Young 
scientists are especially welcomed. 
- Publication  of  journal papers 
An outcome of cooperative research will be 
submitted to respective international journals, 
including a new international comprehensive journal 
on polar research, "Polar Science", published by the 
National Institute of Polar Research.
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                            Abstract 
The ANDRILL (Antarctic geological DRILLing) Program (IPY Project #256) is an 
international effort involving scientists from Germany, Italy, New Zealand and the United 
States. The ANDRILL Program is designed to investigate Antarctica's role in global 
environmental change through the recovery of rock and sediment cores from beneath the sea 
ice and ice shelves urrounding Antarctica. ANDRILL uses improved rilling technology that 
enables excellent recovery of deep  (>1000 meters below sea floor) rock and sediment cores 
from the Antarctic margin. The start of the International Polar Year (IPY) provides an 
important opportunity to initiate new discussions with international scientists and their 
respective funding agencies to develop future collaborations related to  ANDRILL.
 I. Introduction 
  The ANDRILL (ANtarctic geological 
DRILLing) Program, which is endorsed 
as International Polar Year (IPY) 
 Project  #2  5  6, is a new, exciting and ambitious 
drilling program that builds on the legacy of 
international efforts to recover important 
geological and climate records that are preserved 
beneath Antarctica's blanket of ice.
Fig. 1. ANDRILL Logo.
 The program's primary objectives are to 
investigate Antarctica's role in global 
environmental change over the past 65 million 
years at various scales of age resolution. New 
stratigraphic records from Antarctica will enhance 
our ability to understand Antarctica's potential 
response to future global changes. A key 
motivation for undertaking this multi-national, 
multi-disciplinary program stems from a lack of 
knowledge about the complex roles the Antarctic 
cryosphere (ice sheets, ice shelves and sea ice) 
played in the global climate system in the past.
 The ANDRILL Program recognizes that efforts 
to understand the role of Antarctic drivers on 
global climate variability require a fundamental 
knowledge of Antarctic cryospheric evolution, not 
only in recent imes, but also for times in the past 
when global temperatures and atmospheric carbon 
dioxide levels were similar to what may be reached 
by the end of this century. 
 ANDRILL's integrated science approach uses 
stratigraphic drilling and multi-proxy core analysis 
combined with geophysical surveys and numerical 
modeling to address:  (1) thresholds and stages in 
the development of the cryosphere; (2) climatic 
optima and ice sheet stability; (3) ice sheet 
modulation of global climate and sea level; (4) 
origins and adaptations of polar biota; and (5) West 
Antarctic Rift and uplift of the Transantarctic 
Mountains. 
  International funding for ANDRILL from 
Germany, Italy, New Zealand, and the United 
States supported the development of a new 
dedicated rilling system and drill camp to enable 
the completion of the two inaugural ANDRILL 
projects, the McMurdo Ice Shelf (MIS) Project, 
which was drilled in late 2006, and the Southern 
McMurdo Sound (SMS) Project, which will be 
drilled in late 2007. The scientific prospectus and 
other information about each of these two 
ANDRILL projects, as well as education and 
public outreach materials and publications, are 
available at: <http://andrill.org>. Research on these 
projects will be conducted uring the International
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Polar Year (2007-2009) and outcomes will be 
highlighted at: <http://www.ipy.org>.
Fig. 2. McMurdo Ice Shelf (MIS) Project logo.
2. ANDRILL Management 
 The two inaugural ANDRILL projects - the MIS 
and SMS projects — are overseen by the 
McMurdo-ANDRILL Science Implementation 
Committee (M-ASIC) and the ANDRILL 
Operations Management Group (AOMG), whose 
directions are implemented through the ANDRILL 
Science Management Office (SMO) at the 
University of Nebraska-Lincoln and the Project 
Operator's Office within Antarctica New Zealand, 
respectively. The ANDRILL Science Committee 
(ASC) provides for long-term planning, with input 
from technical advisory panels. Future ANDRILL 
projects will depend on new proposals to national 
funding agencies. Ongoing and future community 
involvement and proposal/site development is 
activity encouraged, facilitated and coordinated by 
the ASC and the SMO. A call for letters of interest 
for future ANDRILL projects will be issued in 
early 2007 to coincide with the start of the 
International Polar Year (IPY).
3. The Drilling System 
 The ANDRILL Program built a state-of-the-art 
drilling system designed to recover sediment and 
rock core from regions of Antarctica where these 
records were previously inaccessible. The ability to 
use either fast-ice or shelf-ice as a drilling platform 
allows sampling from a wide range of marine 
environments surrounding Antarctica. The drilling 
system, based on technology proven during the
Cape Roberts Project (1995-2000), has the 
capability to penetrate through >250 meters of ice, 
floating on  >1000 meters of water, and is able to 
recover strata (soft sediment and bedrock) to 
greater than 1000 meters below the sea-floor (i.e., a 
total drill string length of up to 2500 meters), with 
a high-percentage of core recovery (>90%). 
 The ANDRILL drilling system is built around a 
type of drilling rig, constructed by UDR (Brisbane, 
Australia), that is commonly used in minerals 
mining, but has been customized for ANDRILL 
scientific requirements and for Antarctic conditions 
in the following ways: (1) reconfiguration of the 
main winch for a double line pull to deploy 
sea-riser casing, which weighs up to 30 tons; (2) 
tide compensation to allow for up to 1.5 meters of 
vertical tidal movement of the ice shelf or sea-ice 
platform; (3) the addition of an enclosure to 
provide a warm environment for workers and 
equipment on the drill floor; and (4) separation of 
the rig hydraulic power pack (in an insulated 
container) and the drill mast and winches to 
provide the best heated location. The entire system 
can be broken down into components allowing 
transport on sledges. 
 The design, engineering, construction and 
operational expertise for the drilling system are 
contracted through Antarctica New Zealand from 
Victoria University of Wellington and Webster 
Drilling of New Zealand. The ANDRILL rig 
underwent horough testing in Canterbury, New 
Zealand in late 2005 before it was shipped to 
Antarctica and reassembled near Scott Base in 
early 2006. The rig and drilling system was used 
for the MIS Project in the austral summer of 
2006-2007 to recover core samples to a total depth 
of approximately 1285 mbsf, with an overall core 
recovery of 98%, which is a new Antarctic record.
~..
Fig. 3. The ANDRILL Rig preparing for deployment to 
                  Antarctica.
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4. ANDRILL Science and Logistics 
 The McMurdo Sound region was selected for 
the first phase of ANDRILL based on scientific and 
logistical considerations. The McMurdo region is 
close to existing Antarctic logistical centers, 
including McMurdo Station (U.S.) and Scott Base 
(N.Z.). The Crary Science and Engineering Center 
(CSEC, or Crary Laboratory) at McMurdo Station 
is a state-of-the-art science facility, where the bulk 
of the ANDRILL on-ice science is conducted. 
 The proximity of these facilities to the selected 
MIS and SMS drill sites minimizes logistical 
difficulties associated with operating a new drilling 
system in an extreme nvironment. Furthermore, 
access to Crary Laboratory allows ANDRILL 
projects to involve a full international scientific 
team to best achieve the comprehensive on-ice core 
characterization and analysis goals. Additional 
off-ice research and analysis of core materials is 
conducted at the home institutions of scientists 
involved in ANDRILL projects. Approximately 
100 scientists, students, educators, technical 
assistants and members of the drilling team are 
involved in each project. 
 McMurdo Sound is located at the juncture of 
several components of the West Antarctic Rift 
System (WARS), including the Victoria Land 
Basin (VLB), Transantarctic Mountains (TAM), 
and Erebus Volcanic Province. The region is also 
currently situated near the confluence of several 
components of the Antarctic cryosphere, including 
the East and West Antarctic ice sheets, local alpine 
glaciers and sea ice. 
 As proven by the Cape Roberts Drilling Project, 
the proximity to the Transantarctic Mountains to 
McMurdo Sound, combined with ample 
accommodation space from tectonic subsidence of 
the Victoria Land Basin, provides excellent 
potential to preserve high-quality, time-continuous 
paleoenvironmental records, during times of both 
large and small Antarctic ice sheets. In some areas 
of McMurdo Sound, Neogene volcanism has 
produced local flexural-moat basins superimposed 
on the regional Victoria Land rift basin. These 
flexural moats provide both an ideal setting for 
sediment accumulation and a means of developing 
a high-resolution chronology from volcanic 
detritus. 
 The primary goal of the McMurdo Ice Shelf 
(MIS) Project (Naish et al., 2005; 2006) is to 
determine past ice shelf responses to climate 
forcing, including variability at a range of 
timescales. The first step toward achieving this
outcome was taken from October 2006 to January 
2007, when one hole was drilled to a total depth of 
1285 meters below seafloor  (mbsf) in the Windless 
Bight region of a flexural moat surrounding Ross 
Island. The preliminary results of this drilling will 
be forthcoming, and will be among the first results 
of the IPY. The Co-Chief Scientists for the 
ANDRILL MIS Project are Drs. Tim Naish 
 (t.naish(a),gns.cri.nz) and Ross Powell 
 (ross(&,geol.niu.edu). 
 The primary goal of the Southern McMurdo 
Sound (SMS) Project (Harwood et al., 2005) is to 
establish a robust history of Neogene Antarctic ice 
sheet variation and climate evolution that can be 
integrated into continental and global records. To 
achieve this outcome, one hole (>1000 mbsf) will 
be drilled in the austral summer of 2007 to sample 
an inferred middle Miocene to upper Miocene 
sequence of strata that extend basin-ward and are 
overlain by Pliocene to Pleistocene strata. This 
project will also be a highlight of the IPY. The 
Co-Chief Scientists for the ANDRILL SMS Project 
are Drs. David Harwood (dharwood 1(iijunl.edu) 
and Fabio Florindo  (florindo@ingv.it). 
 Specific objectives of these first two ANDRILL 
projects are to: (a) document the initial onset and 
subsequent history of sea-ice presence/absence; (b) 
document he evolution and demise of Neogene 
terrestrial vegetation; (c) establish a local late 
Neogene sea-level record; (d) test whether stable 
cold-polar climate conditions persisted for the last 
15 million years before present; construct a 
composite history of glacial and interglacial events 
across a coastal to deep basin transect; (f) provide 
chronostratigraphic control for the regional seismic 
framework in the Victoria Land Basin and western 
Ross Sea; and (h) provide new paleoclimate data 
for ice sheet and climate models. All of these 
objectives will lead toward a better understanding 
of Antarctica's climatic and tectonic history.
5. Future Plans and Opportunities 
 ANDRILL has been conceptualized and planned 
as a long-term, cooperative international scientific 
effort that could involve many years of drilling. 
During the IPY we will be seeking additional 
international partnerships to fulfill the ANDRILL 
vision of recovering multiple high-quality geologic 
records from ice shelf and sea-ice platforms 
surrounding Antarctica. 
 The startof the International Polar Year (IPY) in 
March 2007 provides an important opportunity to 
initiate new discussions with international
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scientists and their respective funding agencies to 
develop future collaborations in support of 
Antarctic geological drilling. The ANDRILL 
Science Committee (ASC) and 
McMurdo-ANDRILL Science Implementation 
Committee (M-ASIC), acting through the 
ANDRILL Science Management Office, welcome 
inquiries from international scientists and National 
Antarctic Program representatives eeking to 
submit proposals for scientific drilling from sea-ice 
or ice shelf platforms urrounding Antarctica, or to 
establish partnerships to advance ANDRILL's 
science themes through international collaboration.
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                            Abstract 
   The National Institute of Polar Research (NIPR) together with the Alfred Wegener 
Institute for Polar and Marine  Research  (AWI) conducted the airborne atmospheric 
observations in the Antarctic under ANTSYO (Antarctic flight mission at Syowa region: 
Airborne Geophysical, Glaciological nd Atmospheric Research in East Antarctica) —  II/ 
AGAMES (Antarctic Trace Gas and Aerosol Airborne Measurement S udy) using  AWI 
research aircraft POLAR 2 in austral summer 2006/07 related to IPY.
1. Introduction 
    The direct and indirect radiative effects of 
aerosol particles and clouds have been identified as 
key uncertainties for the prediction of the future 
global climate (Houghton et al., 2001). In order to 
improve knowledge of the origine, transport 
pathways and vertical structure of aerosol and cloud 
physical and chemical properties, as well as their 
impact on climate in the polar regions, combined 
effort of surface based, airborne and space borne 
measurements is crucial. Atmospheric airborne 
observations was carried out as ANTSYO (Antarctic 
flight mission at Syowa region: Airborne  Geophysical, 
Glaciological and Atmospheric Research in East 
Antarctica) —  II/ AGAMES (Antarctic Trace Gas and 
Aerosol Airborne Measurement Study) in austral 
summer 2006/07 following ANTSYO-I for 
geophysical and glaciological study in 2005/06 
(Herber, 2006).
2. Objectives of the project 
         The atmospheric part of the ANTSYO 
program, named AGAMES focused on 
 character-ization of the Antarctic tropospheric 
aerosols, delivering unique comprehensive 
observational aerosol data set never achieved before. 
Investigation of the aerosol physical and chemical 
properties, origin and transport pathways over the 
Antarctic ice sheet as well as over the coastal part of 
the continent and sea ice area were the main objective 
of the project. In addition, processes associated 
with formation of diamond ust and greenhouse gas 
variability in the Antarctic troposphere was to be 
studied. Results of the project will contribute to the 
analysis of ice cores drilled at several sites in
Antarctica. To achieve the ambitious project goals, 
airborne in-situ measurements was closely linked to 
ground-based and satellite observations and 
appropriate modeling tools. 
         The primaryobjectives and main tasks 
were: 
-  Charcterization of the vertical structure of Antarctic 
aerosols based on the first ever comprehensive 
aerosol in-situ measurements made by aircraft in 
Antarctica. 
- Study of transport pathways and transformation 
processes as well as the importance of local sources 
versus long-range transported aerosols. 
- Investigation of new particle formation based on 
Dimethylsulfide (DMS) emission from sea surface in 
the marginal ice zone. 
- Study of clear sky precipitation and heavy 
precipitation events and the role of aerosols deposited 
on the Antarctic plateau. 
- Trace gas measurements to investigate the 
troposphere-stratosphere xchange over the Antarctic 
and to study their variability.
3. Relation to the past airborne campaigns and 
new IPY projects 
    Three joint Japanese (NIPR) German  (AWI) 
airborne campaigns were carried out in the Arctic. 
The ASTAR (Arctic Study of Tropospheric Aerosols 
and radiation) 2000 campaign was conducted 
between 12 March and 25 April 2000 with extensive 
flight operations in the vicinity of Svalbard from 
Longyearbyen airport (78 N, 16 E) (Yamanouchi et 
al., 2005) using  AWI aircraft POLAR 4 (Dornier 228). 
Simultaneous ground based measurements were 
conducted at the international research site
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Ny-Alesund (79 N, 12 E), Svalbard, at the German 
Kordwey Station, Japanese Rabben Station and 
Scndinavian Zeppelin Mountain Station (475 m a. s. 
1.). During the campaign 19 profiles of various 
aerosol properties were measured with 67 flight hours 
in total. Through these measurements, high aerosol 
loadings by Arctic haze were seen with a direct 
transport from source regions (Hara et al., 2003; 
Treffeisen et al., 2004). 
     The AAMP (Arctic Airborne Measurement 
Program) 2002 was conducted as a trans Arctic flight 
from 4 to 15 March 2002, totaling 49 flight hours, as 
one of the sub programs of "Variation of Atmospheric 
Constituents and their Climatic Impact in the Arctic" 
following the former AAMP 98 (Shiobara et  al., 
2000). An instrumented jet plane, Gulfstream II 
(G-II) was used and flown from Nagoya, Japan via 
Barrow, Alaska, to Longyearbyen, Svalbard crossing 
the Arctic Ocean at 12 —13 km height and three local 
flights over the Greenland Sea around Svalbard 
(Yamanouchi et al., 2003; Morimoto et al., 2003; 
Treffeisen et al., 2006). 
    The ASTAR 2004 campaign was performed in
order to investigate the transition from Arctic spring 
to summer aerosol conditions. Intensive flight 
operations were performed in the vicinity of Svalbard 
from Longyearbyen airport using two  AWI aircrafts 
POLAR 2 and POLAR 4. The campaign took place 
from 10 May to 11 June 2004 with total of 133 flight 
hours, in 46 flights on 19 days. 
     Another Arctic airborne campaign, ASTAR 
2007 is scheduled for spring 2007 with the focus on 
validation of CALIPSO (Cloud Aerosol Lidar and 
Infrared Pathfinder Satellite Observation) data and as 
part of the IPY project, POLARCAT (POlar study 
using Aircraft, Remote sensing, surface 
measurements and modeling of Climate, chemistry, 
Aerosols and Transport). 
     Japanese Antarctic Research Expedition 
(JARE) had operated two single engine aircrafts 
Pillatus PC-6 and Cessna A  185F around Syowa 
Station (69 00' S, 39 35' E) till 2004. Using these 
aircrafts, vertical distributions of aerosols and 
greenhouse gases were derived up to 8 km 
(Yamanouchi et al., 1999; Wada et al., 2001; Osad et 
 al., 2006). 
    This ANTSYO-II/ AGAMES campaign is a 
precursor to IPY 2007-2008, related to POLARCAT 
and POLAR-AOD. POLARCAT (POlar study 
using Aircraft, Remote sensing, surface 
measurements and modeling of Climate, chemistry, 
Aerosols and Transport) isa task/activity endorsed by 
IGAC (International G obal Atmospheric Chemistry),
SPARC (Stratospheric Processes And their Role in 
Climate) and IPY, lead by Andreas Stohl from Norsk 
Institutt for Luftforskning (NILU). The overall 
objective of this project, which proposes a 
coordinated program of measurements and modeling, 
is to quantify the impact of trace gases, aerosols and 
mercury transported to the Arctic and their 
contribution to pollutant deposition and climate 
change in the region. POLAR-AOD (a network to 
characterize the means, variability and trends of the 
climate-forcing properties of aerosols in polar 
regions) is also one of the 14 endorsed IPY 
atmospheric program, lead by Claudio Tomasi from 
Institute of Atmospheric Sciences and Climate 
(ISAC-CNR), Bologna, Italy. The proposed  activity 
aims at establishing a bipolar network to obtain data 
needed to quantify properties of aerosols at high 
latitudes, including seasonal background 
concentrations by measurements of aerosol optical 
depth (AOD).
4. Discription of the project 
         The campaign was scheduled for the 
austral summer season 2006/07 by using the 
aircraft POLAR 2. The project was initiated by 
the AWI-Bremerhaven and NIPR-Tokyo, together 
with the Institute of Applied Environmental 
 Research/ Department of Meteorology,  Stockholm 
University (Sweden), the Institute for Physics of 
Atmosphere of DLR Oberpafaffenhofen (Germany) 
and the Institute of Atmospheric Science and 
Climate (CNR-ISAC) Bplognia (Italy). Aircraft 
based measurements was performed as a joint 
international collaboration in East Antarctica 
(Camp  S17 (40 07' S,  69  01' E, 608  m a. s.  I.), near 
Syowa Station) and in the Atlantic sector of 
Antarctica (Neumayer (70 39' S, 8 15' E) and 
Kohnen (75 00'  S, 0 00' E, 2890  in a. s.  1.) 
Stations). During the intensive airborne 
campaigns, coordinated ground based activities 
were executed at Syowa, Neumayer and Kohnen 
Stations, and additionally at several Antarctic 
coastal and inland stations, including Aboa (73  S, 
13 W), Dome Concordia (75 S, 123 E, 3233 m a. s. 
1.), Halley (75  S, 26 W), Mario Zucchelli (75 S, 
164 E), South Pole (90  S, 2841 m a. s. 1.) and Troll 
(72  S, 2 E, 1298 m a. s. 1.). 
         Many scientificinstruments were on 
board the aircraft. Measurements of aerosol 
number density for particles  >0.01  i_tm, aerosol 
size distribution between 0.01 and 2.2  !AM in a dry 
state and size segregated particle volatility 
properties for sizes between 0.02 and 0.2  !AM was
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carried out by Stockholm University. The group 
from DLR carried out measurements of 
accumulation mode aerosol size distribution in an 
ambient or near ambient state using several wing 
mounted spectrometer probes as well as size 
distribution of newly formed ultrafine particles 
using Condensation Particle Size Analyzer (CPSA). 
Japanese group carried out in-situ measurements of 
size distributions of particle number concentrations 
(0.08 — 5.0  p.m) by two optical particle counters 
and scattering coefficients by integrating 
nephelometer. Also samplings of aerosols by 
filter sampler and impactor for single particle 
element analysis were conducted. A frost point 
hygrometer (CR-2) was also installed. To get 
information of layer optical depth,  airnorne 
photometer (CNR/  AWI) was installed. To extend 
the vertical profile observation for the greenhouse 
gases over Syowa Station, as well as to obtain 
information about air-sea exchange of CO2 and 
also as a useful tracers for investigations ofaerosol 
transport and exchange processes, we carried out 
additional in-situ airborne sampling of air for the 
analyses of CO2, CH4, SF6, 02, N20 and isotope 
  3CO
2 and 613CH4) concentrations. Other 
instruments for the flight information (position, 
atmospheric condition, video camera) and 
radiation were also installed.
5. Actual field activities 
         Total flight hours of 99 was performed 
including ferry flights and 75 hours of survey flights 
during the campaign flight period between 17 
December 2006 and 29 January 2007. The whole 
science crew except two at  S17 from Syowa by 
Shirase, arrived at Neumayer Station by DROMLAN 
air network on 8 December 2006. Nine flights at 
around Neumayer Station including flights over 
inland Kohnen Station were made at first and after 
then ferried to  S17 on 5 January, 15 fligts were 
conducted around Syowa Station. Flights were 
composed of vertical profile flight over stations and 
long range inland (up to 300 km) and over sea (ice) 
flight. Another aircraft  Basler DC-3 stayed at  S17 
for the rescue purpose for some term; however, 
during the absence of this plane flight area was 
limited within 100 miles from Syowa due to the 
capacity of Sikorsky S-61 helicopters of  RN Shirase. 
          The weather condition at Neumayerwas 
not so good and several flights were canceled, while 
relatively a good weather prevailed during a stay at 
 S17; however, troubles of scientific instruments 
limited the flight. Through out these flight
observations, interesting features of aerosols from the 
ocean area to the inland of ice sheet has been 
obtained. Flights over sea ice area showed an 
intensive new particle formation from open water, 
and strong effect of clouds. Difference of air mass 
characteristics between low pressure system and high 
pressure system, and influence of synoptic scale 
meteorology were clearly seen. Scientific 
instruments were operated also during the transfer 
flights between Nuemayer and  S17, and horizontal 
distribution of aerosols along 1800 km route over the 
coastal region of the Antarctic was acquired. A 
simultaneous balloon borne observation of ozone and 
aerosol was carried out on 15 January at Syowa 
Station. 
        Campaign was just finished and all the 
data and samples have been brought back to each 
institutions and are waited for analyses.
6. Scientific members of the project 
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                             Abstract 
The  POLAR-AOD project aims to characterize the means, variability and trends of the 
climate-forcing properties of aerosols in Polar Regions. It is designated as International 
Polar Year (IPY) Project # 171. The primary objective is to establish a bipolar network of 
observatories to obtain data needed to quantify aerosol physical and radiative properties at 
high latitudes, including seasonal background concentrations inferred from aerosol optical 
depth AOD measurements, spectral characterizations, and patterns of natural and 
anthropogenic processes that influence the radiative balance of the surface and atmosphere. 
Measurements at Arctic and Antarctic stations will be carried out with the logistical and 
financial support of established national programs. Data archiving and management, inter 
calibration efforts and coordination of research activities will be developed primarily by 
ISAC-CNR - Italy. During IPY, enhanced field activities are planned in Antarctica nd in the 
Arctic. An effort to quantify direct and indirect climate forcing by polar aerosols will be 
made through a set of closure experiments using observations in conjunction with model 
calculation and satellite data.
1. Introduction 
 Among factors influencing the Earth's energy 
balance, climate forcing by aerosols is 
acknowledged as having one of the largest 
uncertainties. Aerosol particles are known to cause 
significant effects on the radiative balance of the 
Earth, both directly through scattering and 
absorption of short-wave and long-wave radiation 
(Charlson et al.,  1992) and indirectly by acting as 
condensation nuclei. 
 As a consequence of the unusual conditions in 
the polar regions (generally high surface albedo 
combined with long optical path lengths) aerosols 
of different chemical composition produce 
complicated and rather significant regional climatic 
effects by modifying the overall albedo of the 
surface-atmosphere system (Valero, et al.,  1988; 
Shaw et al., 1993). Highly absorbing particles 
suspended above bright surfaces may produce 
appreciable warming at the surface due to multiple 
reflections (Chylek and Coakley, 1974; Randles et 
al., 2004). The magnitude and sign of radiative 
forcing, however, depends on the chemical, 
physical and radiative properties of the aerosol as 
well as surface properties and solar geometry 
(Blanchet, 1995; Cacciari et al., 2000).
 To provide valid simulations of top of the 
atmosphere TOA and bottom of the atmosphere 
BOA radiative forcing, it is essential to define the 
aerosol's optical and physical parameters (aerosol 
optical depth AOD, particle size distribution, single 
scattering albedo, asymmetry parameter and phase 
function) and also the spectral and angular 
dependence of surface reflectance. Improving our 
knowledge of polar aerosols and their radiative 
impacts is important in order to evaluate more 
realistically changes in the Earth's radiative 
balance, especially in an age when polar albedo is 
decreasing due to reductions in sea ice and snow 
cover (Holland et al., 2006). 
 Despite the important role that aerosols play in 
modulating the radiation budget of the Polar 
regions, our knowledge of their physical and 
radiative properties, horizontal and vertical 
distributions and temporal variability remain 
inadequate. Surface-observing stations are few and 
far between, and although providing greater 
coverage satellite retrievals of low AOD are prone 
to error when made over highly reflective surfaces. 
Currently, with exception of one site in 
Ny-Alesund, Svalbard that is equipped with a star 
photometer, no data is collected uring polar night.
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2. POLAR-AOD Network 
 Analyses of measurements carried out in polar 
regions indicate significant contrasts in aerosol 
concentrations as well as spectral signatures, 
highlighting the importance of assimilating similar 
data from many sites to better characterize aerosols 
spatially and temporally, and to gain a perspective 
on how aerosols differ from pole to pole. To meet 
the goal of producing a global aerosol climatology, 
historical and ongoing observations from all 
Antarctic and Arctic stations must be assimilated 
into a central archive and then be analyzed to 
characterize different species of aerosols and 
quantify their radiative impacts on climate. To 
accomplish this we need to determine aerosol 
abundance in terms of spectral AOD and derive 
their physico-chemical characteristics on regional 
scales. This information is necessary to better 
constrain climate model simulations and improve 
the interpretation of remotely sensed ata. 
 To address topics related to the radiative forcing 
by Polar aerosols a program referred to as 
POLAR-AOD was presented to ICSU/WMO Joint 
Committee for IPY, and was subsequently 
endorsed as a lead project (ID. # 171) in the cluster 
Cloud, Aerosol and Atmospheric Chemistry. The 
goal is to establish a bipolar network of spectral 
radiometers to obtain AOD data needed to quantify 
optical properties of aerosols at high latitudes. Data 
will be used to determine seasonal background 
values and identify perturbations by different 
aerosols that are transported from lower latitudes.
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data will be used to study their evolution and to 
determine the natural and/or anthropogenic 
processes that produce them. 
 Measurements at Arctic and Antarctic stations 
will be carried out with the logistical and financial 
support of established national programs, while 
archiving, data management, inter calibration and 
coordination of other activities will be developed 
mainly in Italy. Activities will involve numerous 
cooperative institutes, including 40 research groups 
from 22 countries.
                               is.
Fig. 1. Arctic stations that will carry out aerosol 
         measurements during  IPY.
 Different types of aerosols will be characterized 
by their opacity and spectral signatures. Ancillary
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Fig. 2. Antarctic stations that will carry out aerosol 
          measurements during IPY. 
 During IPY 15 stations in the Arctic (five of 
them located in Ny-Alesund) and 16 stations in 
Antarctica (Fig. 1 and Fig. 2) will supply data to be 
archived and analyzed by the participating 
institutes. With regard to scientific and logistical 
efforts, the level of participation by various 
institutes or countries falls into three categories: 
(A) the first includes institutions or countries that 
manage well established, long-term climate 
monitoring programs, including photometry. This 
group includes Italy, Germany, USA, Canada, 
Japan, Russia, Norway, France, Poland, India and 
China. 
(B) the second includes groups that have more 
recently established photometric observations in 
Antarctica or the Arctic, or plan to begin monitoring 
programs in the near future. This group includes 
Finland, Spain, Peru and Argentina. Their level of 
activity is expected to increase markedly during 
IPY. 
(C) the third includes institutions and countries that 
do not currently maintain any operations in polar 
regions but desire to participate in data analysis
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and scientific research associated with aerosol 
studies. The Netherlands, Greece and Switzerland 
have expressed specific interests in studying 
transport processes in the polar regions, and will 
also contribute to the chemical analysis of data 
collected at Summit, Greenland. 
 In Antarctica, field activities will benefit greatly 
through the establishment of a long-term, 
international monitoring programme referred to as 
TAVERN at the Italian-French station Concordia 
(Dome C), while the normal activities in other 
stations will be extended uring the  IPY operational 
period. In the Arctic, it is hoped that during IPY 
new activities will commence at Summit, 
Greenland and a new climate observatory will be 
established at Tiksi, a site located in north central 
Siberia. At Ny-Alesund, research activities related 
to aerosols will be enhanced by participants from 
Norway, Poland, Germany, Japan and Italy. And at 
Eureka, Canada both sun and star photometers will 
be deployed for the first time. These efforts also 
complement those being promoted by the United 
States under their program, Study of Environmental 
Arctic Change (SEARCH). POLAR-AOD will 
coordinate its activities with other IPY projects as 
part of the International Arctic System for 
Observing the Atmosphere (IASOA). During IPY 
IASOA will help coordinate multi disciplinary 
efforts that are planned at a number of stations that 
make up the circum Arctic network. Future 
POLAR-AOD observations will complement 
ongoing Baseline Surface Radiation Network 
(BSRN) measurements made at several Arctic and 
Antarctic stations and will also complement 
activities organized as part of the Global Climate 
Observing System (GCOS). 
 The primary objectives of POLAR-AOD project 
are as follows:
1. define calibration procedures among the various 
sun-radiometers operating in Polar regions to 
achieve more consistent and accurate AOD 
evaluations; maintain a set of reference instruments 
at a high mountain station. To accomplish this, 
biennial campaigns will be organized in which 
reference and field instruments will be operated 
side-by-side to obtain and compare calibration 
results and evaluate instrument performance with 
respect to tracking, thermal control and influence of 
spurious, diffuse light. 
2. improve in-situ optical and chemical measure-
ments to improve our ability to determine the 
radiative properties of atmospheric aerosols.
3. establish adata archive of spectral sunphotometer 
measurements, in-situ measurements and derived 
radiative parameters of aerosols observed in the 
Polar atmosphere. 
4. in conjunction with surface radiation measure-
ments and radiative transfer models make 
evaluations of the direct radiative forcing by various 
aerosol types that influence polar climate.
 To achieve consistency and reduce uncertainties 
in measured and derived quantities a common 
processing methodology will be adopted. This will 
include the use of common algorithms to compute 
Rayleigh scattering, air mass, and gaseous 
absorption as well as recommendations for 
producing high quality calibrations using the 
Langley method. 
  Because the recent decade has been quiescent in 
terms of major volcanic activity around the globe 
the atmosphere is as clean as it has been in a very 
long while. Careful selection of data during this 
period will establish clean background conditions 
that will provide a reference for comparison when 
future aerosol perturbations occur, whether natural 
or anthropogenic. It is critical to establish the 
natural seasonal cycles for each sub region in order 
to assess the direct forcing induced by polar 
aerosols as the atmospheric composition changes in 
response to human influences. 
3. The first inter comparison campaign 
 The first field campaign organized under 
POLAR-AOD was carried out almost a year before 
the official beginning of IPY. This was conducted 
at the Japanese Rabben Station (78°56'N,  11°52'E, 
40m  m.s.1.) next to the airport at Ny-Alesund, 
March 25 to April 5, 2006. The objective was to 
inter-compare sunphotometers that are used 
operationally at a number of Arctic and Antarctic 
stations. Ten research groups representing nine 
countries participated in the experiment. The 
instruments were placed to the south and on the roof 
of the station building (Fig. 3). 
 Measurements from predominantly clear days, 
26-31 March, were analyzed to evaluate instrument 
performance and verify calibrations. Output 
voltages from nine independent systems were 
assimilated and processed using the same 
algorithm to assure consistency of analyses. For 
each time step, airmass was computed and 
depending on wavelength, Rayleigh scattering and 
gaseous absorption was uniformly accounted for. 
Spectral AOD values were then computed using
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calibration constants provided by individual 
participants. Evaluations were made by wavelength 
to identify inconsistencies that were attributed 
mainly to calibration uncertainties, and in some 
instance to tracking error or thermal instabilities.
Fig. 3. Instruments deployed during the first inter 
       comparison campaign of Polar-AOD at 
       Rabben station, Ny-Alesund.
 Overall, there was fairly good agreement in 
derived AOD over a range of wavelengths and over 
a range of opacity. The range at visible (500 nm) 
wavelength was < 0.010 suggesting that with 
careful calibration and processing most instruments 
are able to resolve AOD to within +/-0.005 optical 
depth units. Considering the fact that during the 
campaign airmass values always exceeded 4.0, this 
suggests that independent calibrations were 
accurate to better than 3%. A second campaign 
aimed at inter calibration planned during IPY 
should narrow this uncertainty to less than 2% with 
the goal of making operational data available for 
research with accuracy better than 0.005. A final
report of the first campaign containing all results 
and recommendations for improving operational 
procedures related to sunphotometry is in 
preparation. 
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